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REPORT, 



Watervliet Arsenal, 

March 30, 1858. 
Sir : I have the honor to present herewith a report of notes and observations on certain 
military subjects, made during my visit to Europe, as a member of a military commission sent 
out in April, 1855, under the orders of the Hon. Jefferson Davis, your immediate predecessor in 
the War Department. 

The special reports of the commission, from time to time, show the course pursued in our 
journey, and the causes which prevented us from proceeding, as we wished to do, directly to the 
seat of war in the East. Those reports also show the courteous reception which we met with in 
most of the countries that we visited, and the facilities extended to us for accomplishing the 
object of our mission. 

I regret that untoward circumstances prevented us from reaching the Crimea during the 
progress of active operations at Sebastopol, and that our observations of the conduct of that 
remarkable siege were limited to the results which were apparent a month after the evacuation of 
the place by the Eussians. My own opportunities of information were further diminished by a 
serious illness, which kept me confined to camp during the latter part of our stay in the Crimea. 
I fear that my report will be found very imperfect, but I am unwilling to defer the presenta- 
tion of it any longer for the purpose of making it more full. With regard to the delay which 
has already occurred in this respect, I think it but just to say that, during the greater part of 
the time which has elapsed since our return from Europe, I have been much occupied with other 
duties — having been at first assigned to special duty in the War Office, and then to the command 
of this, the principal arsenal of construction. 

The small portions of this report which embrace some of the topics of Captain McClellan's 
report, were prepared before the publication of the latter. 

Eespectfully submitted by your obedient servant, 

A. MOKDECAI, 

Major of Ordnance. 
Hon. John B. Floyd, 

Secretary of War. 
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PART T. 

MILITARY ORGANIZATION. 

RUSSIA. 

In this great military empire the Emperor is not only, as chief of the State, the fountain of 
military honor and authority, but he exercises the active functions of Commander-in-Chief of the 
army ; much of his time and personal attention are given to the details of its administration and 
discipline, and on the occasions of reviews and field exercises he often takes command of the 
troops in person and conducts the maneuvers. In the exercise of these functions he is assisted 
by a very numerous personal staff, composed of the Minister of War, a chief of the staff, high 
officers of the different arms and departments of service, aides-de-camp-general, and orderly 
officers. These constitute a staff of more than a hundred and fifty officers, of wIkjui, however, 
only a small number are employed at one time about the person of the Emperor. Many of these 
appointments of aides-de-camp-general are only marks of distinction conferred on meritorious 
officers. 

lJ'\ir Department. — The department of the Minister of War includes : 

1 . The Bureau of the Minister. 

2. The General Staff and Topographical Bureau. 

3. The Bureau of Inspections. 

4. The Bureau of Artillery. 

5. The Engineer Bureau. 

0. The Bureau of Clothing and Equipments. 

7. The Bureau of Subsistence. 

8. Tlie Medical Bureau. 

;♦. The Judge-Advocate's Bureau. 

10. The Bureau of Military Colonies. 

Besides these administrative bureaus, there are many permanent boards or committees of the 
War Department, such as : 

The Council of War, charged with the consideration of questions of military legislation and 
administration. 

The Committees of Boards of Instruction : Of Infantry ; of Cavalry ; of Improvements of 
Arms; of Medical Affairs ; of Military Ecclesiastical Affairs ; of Military Asylums ; of Publica- 
tions ; of the Administration of Justice. These committees are composed of from ten to twenty- 
five officers, each under the presidency of a general, and they are charged with the consideration 
of questions submitted to them relative to their respective departments, and with examining new 
inventions and propositions for changes, and also with suggesting improvements in arms, equip- 
ments, &c., in the several branches of service. 

The Minister of War is always an officer of the army, and the chiefs of bureaus are selected 
for those positions at the pleasure of the Emperor, according to their special capacities, without 
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reference to rank. The bureau of the minister has charge of the general correspondence ; the 
commissioning and registry of officers ; the archives ; military publications, &a. No general 
army register is printed, because owing to the great force of the army, the immense territory 
over which it is dispersed, and the peculiar system of promotion, no register would be sufficiently 
correct for use at the time of its publication. The whole number of officers in actual service is 
about 20,000. 

The archives of the War Department are deposited in a large fire-proof room or building, 
which forms a part of the palace of the general staff, in St. Petersburg. They are placed on 
iron shelves, so classified and arranged that any document may be readily referred to. When 
this building becomes too much encumbered, the oldest documents are sent to a depot in Moscow, 
and after about sixty years the useless ones are burnt. 

The bureau of the General Staff', at the head of which is an officer styled Quartermaster 
General, is divided into two principal sections, one of which is charged with what relates to the 
distribution and movements of troops ; the other is the topographical section. The general staff 
corps is formed by selection of officers who have served not less than two years with their regi- 
ments in the active army, and are not above the grade of captain. They are employed at the 
general headquarters of the army, or on the staff of a separate army, or of an army corps under 
a general officer as chief of the staff". The promotions are made separately in this corps to the 
grade of colonel. 

The Topograpliical Corps consists of more than 100 officers, including several generals, and 
400 men formed into companies of topographers, who are engaged in the general survey of the 
empire, or attached to army corps. The topographical depot in St. Petersburg directs the 
geodetic and topographical operations in the field, and executes all those relating to the 
preparation, engraving, and printing of maps, and the collection and preservation of military 
topographical information relating to Kussia or to foreign countries. 

The mechanical operations, including the drawing of maps, are performed entirely by 
soldiers, and form a topographical school for young men, generally sons of soldiers, who are 
selected for this service. In this bureau is a large map of the Russian empire, with all the 
practicable roads and distances marked, which exhibits by inspection at all times the position of 
all the troops in the army according to the latest reports. Eegiments and battalions of each 
army are designated by colored wafers, marked with appropriate numbers, which are stuck on 
the map in the proper position, and moved as occasion requires. A specimen of one of these 
maps has been furnished to the War Office. Regimental officers are also employed as aides-de- 
camp ; orderly officers, (ojiciers d' ordonnance ;) or on special service under theseveral chiefs of staff. 

The Bureau of Inspections, directed by a general^ is charged with the musters and returns 
of troops and the recruiting. 

There are no officers specially employed as inspectors general. The troops are usually 
inspected and mustered by the immediate commanders of regiments and brigades, and occasionally 
by officers sent from headquarters for that purpose. 

The Artillery Bureau, directed by the general officer, is charged with the administration of 
affairs relating to the supply of munitions of war, such as the arsenals for the construction and 
preservation of artillery material ; cannon founderies ; manufactories of small arms ; laboratories 
for ammunition, &c., corresponding with our Ordnance Department. There is also a general 
staff of the artillery for the administration of the personnel, the chief of which may be also the 
head of the Artillery Bureau, as was the case in 1856 ; but the two directions are usually distinct. 

An artillery board is charged with examining and trying new inventions and with 
making improvements in the material. 

The Engineer Bureau conducts the business relating to the construction of fortifications and 
their dependencies, and the preparation of the bridge trains and other material used by the 
engineer troops. The chief of this bureau is a general officer, who acts under the immediate 
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direction of the Minister of War, but is also subordinate to the inspector general of engineers^ a 
post which, like that of grand master of the artillery^ is often filled by a member of the imperial 
family. A board of engineers is charged with the examination of new plans of fortifications and 
of improvements in the engineer service. 

The Clothing Bureau, or commissariat, is charged with the supply of clothing, camp 
equipage, and accouterments for the troops of all arms, including horse furniture for the cavalry. 
The Commissary General at the head of this bureau is a general officer of the army. 

The Subsistence Bureau directs the supplies of provisions and forage for the troops. The 
chief is usually a general officer of the army. 

The Medical Bureau, directed by a Surgeon General, has the same functions as in our own 
service. 

The Judge-Advocate' s Bureau is under the direction of a Judge-Advocate General, a civil 
ofdcer, who is assisted in the administration of justice by a corps of judge-advocates educated for 
the purpose in the school of law, and attached to the stafi^ of the several army corps, or separate 
bodies of troops. Sentences of courts-martial in cases of importance are subject to revision, not 
only at the headquarters of the corps, but also at the board of justice in the War Department, 
before being submitted for the decision of the Emperor. 

The Bureau, of Military Colonies is directed by a general officer, assisted by other military 
officers and by civil counselors. Besides the administration of the military colonies, this bureau 
has charge of tlie buildings and military domains belonging to the crown which are not included 
in the attributions of the artillery, engineer, or other special departments. 



The Active Army. 

In the organization of the regular forces of Eussia, the troops forming the active army, or 
principal army of operations, are distinct from tliose destined for garrison or other local service. 
The active army consists generally of: 

1. The corps of Guards, 

2. The corps of Grenadiers, 

?.. The six army corps called Infantry corps, 

4. The two corps of Cavalry Reserve, 

5. The corps, or army of the Caucasus. 

The corps of guards, the corps of grenadiers, and each of the six infantry corps are 
organized like a separate army corps^ composed of three divisions (or twelve regiments) of 
infantry, a division of cavalry, and one division of artillery, with battalions of sharpshooters 
or riflemen, engineer troops, (sappers and pontonniers,) and troops of the train. The cavalry 
corps consist of divisions of heavy or light cavalry and horse artillery. The corps of the 
CaucasiTS is a separate army composed of more than 100^000 men of all arms, with many peculiar 
bodies of troops destined especially for service on that frontier. The six infantry corps, each 
about 60,000 strong, forming the main body of the active army, have been generally stationed 
on the western frontier of the empire. The corps of guards, also about 60,000 men, is stationed 
habitually at or near St. Petersburg; and the corps of grenadiers, about 50,000, at Novogorod. 
The cavalry reserve corps, each about 16,000 strong, are quartered in the southern provinces of 
European Russia, where the nature of the country furnishes ready means for their support. 
Some general remarks will be made respecting the organization of the troops of the several 
arms composing the active or principal army. 

1. Infantry. — The infantry includes the regiments of the guard, and of tlie grenadiers, 
infantry of the line, light infantry, or chasseurs, riflemen, and sharpshooters; besides a great 
number of independent battalions attached to the sevoial army corps. 
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The Infantry of the Guard forms three divisions, making three brigades and twelve 
regiments ; besides three regiments of chasseurs, a battalion of sharpshooters, and a battalion 
of sappers. Each regiment consists of three battalions, exclusive of one battalion of reserve, 
and one depot battalion; it is usually commanded by a general officer. A battalion consists of 
four companies, making about one thousand men, and is commanded by a colonel, and a 
lieutenant colonel ; a company has a first captain, a second captain, a lieutenant, a second 
lieutenant, two ensigns, twenty non-commissioned officers, and about two hundred and fifty 
men, including drummers, &c. 

The Infantry of the corps of Grenadiers forms also three divisions, or six brigades, and twelve 
regiments ; with three regiments of riflemen, and battalions of chasseurs, sappers, &c. The 
organizations of regiments, battalions, and companies is the same as in the corps of the guard. 
Each of the six infantry corps consists also of three divisions, forming six brigades, and twelve 
regiments ; one rigiment in each brigade is of chasseurs, or light infantry. There is also a 
battalion of riflemen and one of the train. A regiment of the line or of chasseurs consists of 
four battalions, (exclusive of the reserve and depot battalions,) and is commanded by a colonel. 
Each battalion has a lieutenant colonel and major, and contains about one thousand men, in 
four companies ; a company is officered by a captain, a lieutenant, and second lieutenant, and 
two ensigns, twenty non-commissioned officers, and about two hundred and forty men, including 
musicians. Besides the above and the army of the Caucasus, there are important corps of local 
infantry for service in Finland, the eastern part of European Eussia, and in Siberia; altogether 
the infantry force of the active army, before the late war, was about five hundred battalions, or 
500,000 men. 

2. Cavalry. — The regular cavalry consists of cuirassiers, lancers, hussars, dragoons, and 
Cossacks. The cavalry of the guard forms three divisions; one division of cuirassiers, in 
two brigades, of two regiments each ; two divisions of light cavalry, in four brigades, or eight 
regiments ; one battalion of the train. 

In the two divisions of light cavalry are included several regiments or corps of irregular 
cavalry, Tartars, Cossacks, Circassians, &c., forming the Emperor' s guard of honor . Thus the 
cavalry of the guard contains specimens of all the mounted troops of the empire, producing by 
the variety of their costumes, equipments, and maneuvers, a highly picturesque appearance in 
the field. A regiment of cavalry of the guard contains six squadrons, forming three divisions, 
and numbering about twelve hundred men ; a squadron has eight officers and about two hundred 
men . 

The Cavalry of the corps of Grenadiers and of the six Army Corps. — To each of these corps 
there is attached a division of light cavalry, consisting of one brigade or two regiments of 
lancers, and one brigade of hussars, with a battalion of the train. 

Tiuo corpis of Cavalry of Reserve, each of three divisions, with one battalion of the train: 

First corps: One division of three brigades of lancers, hussars, and dragoons, making six 
regiments; two divisions of cuirassiers in four brigades, or eight regiments. 

Second corps. One division of lancers, two brigades, or four regiments; two divisions of 
dragoons, in four brigades, or eight regiments. A regiment of lancers and hussars consists of 
eight squadrons, and a regiment of dragoons contains ten squadrons, exclusive of one squadron 
of reserve and one depot squadron in each of these regiments. Total cavalry force about 80 000 

3. Abtilleky. — The usual organization of the field artillery is in batteries of eight pieces. 
Both for horse and foot artillery there are heavy and light batteries; the former consisting of 
pieces which correspond very nearly to our 12-pounder guns and 24-pouuder howitzers • the 
latter, of 6-pounder guns and 12-pounder howitzers. A heavy battery of foot artillery, consisting 
of four guns, and four howitzers, is manned by seven officers, of whom two are field officers and 
about 200 men ; a light battery of foot artillery has six guns and two howitzers, seven officers 
and about 200 men. A heavy battery of horse artillery has four guns and four howitzers (or 
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eight howitzers,) eight officers, and ahout 280 men ; a light battery of horse artillery, four guns 
and four howitzers, seven officers, and 220 men. On the war establishment, each piece in a 
heavy battery of horse artillery is drawn by eight horses ; in a light battery by six ; in a heavy 
battery of foot artillery by six horses, and in a light battery by four. The Kussian ammunition 
wagon is a large, two-wheeled, covered cart, drawn by three horses abreast ; contains seventy- 
seven rounds of 6-pounder ammunition. The limber-chest of the gun carriage contains sixteen 
rounds of 6-pounder ammunition. In the war establishment, two ammunition wagons are 
attached to each piece of light artillery, and three to each piece of heavy artillery ; in the horse 
artillery, the gunners are all mounted ; in the foot batteries they march after the pieces ; but 
for rapid movements and short distances, they occasionally mount the limbers and ammunition 
wagons. In general, four batteries of artillery form a brigade; four brigades, a division. In 
the corps of guards, the division of artillery consists of five brigades of three batteries each, 
making 120 pieces, viz: three brigades of foot artillery, each of two heavy and one light battery ; 
one brigade of three light batteries of horse artillery; one reserve, consisting of a heavy and a 
light battery, of horse artillery ; and a rocket battery. In the corps of grenadiers, and in the 
sixth infantry corps, the brigade of horse artillery contains two light batteries ; of foot artillery, 
four batteries. In each of the cavalry corps the division of artillery consists of six batteries of 
horse artillery, two heavy and four light. A section of the train is attached to each battery, and 
a park of reserve to each division in the field. Total of artillery in the active army, (exclusive 
of the army of the Caucasus,) about 100 batteries of foot, and thirty batteries of horse artillery, 
making about 1,000 pieces and 30,000 men. 

A battery of mountain artillery, attached to the army of the Caucasus, consisting often 12- 
pounder mountain howitzei's and four 12-pounder light mortars, manned by about 300 men. 

4. Engineer Tkoops. — Under this head are embraced the sappers, pioneers, and ponton- 
niers, formed in companies, battalions, and divisions, which are commanded by officers of the 
corps of engineers. These troops form eight battalions of sappers, miners, and pontonniers, and 
eight bridge trains, of forty-two pontons each. A battalion consists of four companies, and a 
company contains four officers, and 250 non-commissioned officers and privates. There are also 
divisions of mounted pioneers, of four squadrons each, attached to the guard, and to the two 
cavalry or dragoon corps. Each squadron has a train of eight light pontons. 

The Reserve. 

The corps composing the principal army of operations consist of disciplined troops, prepared 
always for active service. The old soldiers and the recruits form the reserve corps. The term 
of service of a soldier of the line is twenty-five years ; but in time of peace he is allowed to retire 
from the active army, on an indefinite furlough, after a continuous service of fifteen years. These 
furlough men constitute the troops of reserve with whom the recruits are associated, until they 
are prepared to join the active force. The reserve is divided into two classes : the first reserve 
consists of the men who have been retired less than five years ; it comprises troops of all arms, 
each regiment of infantry furnishing a battalion ; each regiment of cavalry, a squadron ; and 
each brigade of artillery, a battery of reserve. There is also a proportion of engineer troops. 
The second reserve consists of the remainder of the men on furlough, up to the completion of 
their term of service. It is composed, like the first reserve, of depot battalions, squactrons, and 
batteries from the several regiments and brigades of infantry, cavalry, artillery, and engineers. 
The men composing the troops of reserve retire, without pay, to civil occupations, unless called 
ao"ain into active service. Those of the first reserve assemble about a month in each year, for 
exercise ; those of the second reserve, only by special order. They are not formed into brigades 
or divisions, but are commanded by retired officers, under the general supervision of the garrison 
commanders in the principal towns. During the late war, the force of the troops of reserve was 
3 M 
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very mucli augmented ; the regiments of infantry were duplicated, each regiment having (nom- 
inally at least) as many reserve as active battalions. 

Gakrison Teoops. 

The garrison troops, corps of invalids^ veterans, and gend'armes, perform the local military 
services of the interior of the Empire : such as the guards of fortresses and open cities, or of 
certain disturbed districts ; services connected with the civil and military administrative depart- 
ments, and with the arsenals and workshops of the artillery and engineers. They consist of 
infantry, artillery, and engineer troops : the infantry is formed into battalions, and distributed 
as guards in the principal cities and districts of the interior ; in the imperial palaces, depots of 
military stores, &c. In those duties they are assisted by companies of veterans and invalids. 
The artillery is organized into companies of artillery for garrison service in fortresses, and the 
service of great parks ; and companies of workmen and artificers, employed in the forts, arsenals, 
cannon founderies, manufactories of arms, powder mills, laboratories, &c. The engineer troops 
are formed into companies of workmen, united with companies of discipline, (men sentenced to 
hard labor,) for work on fortifications, service of the parks, &c. The gend'armes are distributed 
in the principal towns and military districts, as a military, mounted police. 

Ieregular Teoops. 

The irregular troops of the Eussian army are usually embraced in the general denomination 
of Cossacks, but they include also Tartars, Calmucks, Circassians, Georgians, and other, tribes 
inhabiting the frontier countries of the Empire. The Cossacks, properly so called, furnish, 
however, much the greater part of this force, inhabiting the southern provinces of European 
Russia, whose fertile plains and mild climate are favorable to the maintenance of the horse, and 
whose inhabitants are habituated in early life to the management of that animal. The Cossack 
troops consist chiefly of cavalry and horse artillery, with a small proportion of infantry. These 
tribes enjoy an exemption from conscription and taxes, and from the operation of many govern- 
ment monopolies ; in consideration of which privileges, they are bound to perform military 
service, furnishing their own arms and horses. They are organized into regiments, battalions, 
and batteries ; the regiments and battalions are divided into squadrons or companies (called 
sotni or centuries) of 120 to 150 men, six of which usually form a regiment. The country is 
divided into districts, each of which is required to furnish a certain number of battalions, regi- 
ments, or companies, which serve for three years, and are replaced by others from the same 
district. The corps, or district, supplies the equipment of the men who are unable to furnish 
themselves ; they receive no pay or allowances until called into service, but the government 
supplies the material for the artillery. Each army of Cossacks manages its own funds, and has 
its own arsensalSj &c. The recruiting takes place among all the men whose turn it is to serve. 
Those who do not wish to go may, under certain restrictions, hire substitutes, who offer them- 
selves to the highest bidders. Some regiments of Cossacks are attached to the corps of the 
guard ; there are also Cossacks of the line. They serve not only as guards on the frontiers of 
the Empire, but also in the police of the interior, the service of the customs, or with armies in 
the field. • They have, therefore, gradually acquired, in their equipments and exercises, whilst 
embodied, much of the character of regular light troops. The disciplined Cossack horseman 
mounted on his hardy, well-formed, and active horse, appears to be a perfect specimen of a light 
cavalry soldier. We were particularly struck with the fine personal appearance of the men 
both in the ranks and seen on detached service, as guards or attendants in the public establish- 
ments. "There are found among the Cossacks," says a well-informed German writer "not 
only the bravest, but the handsomest soldiers of the Eussian army. It is not by chance that we 
find in their ranks so many fine, well-developed forms, oval faces, bold profiles, large dark eyes 
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and finely-cliiseled lips." The Russian officers also praise highly their character for honesty 
and fidelity ; accordingly, they are found generally employed as servants in the puhlic bureaus, 
civil and military. The Circassians, Mussulmans, and other bodies of irregular cavalry are 
allowed to exercise a good deal of latitude in their dress, equipments, and even in their arms. 
Whilst the national costume of the tribe may be preserved in the general style and fashion of 
dress of the men composing a squadron, each individual is permitted to exercise his own fancy 
in the color of his garments; and, as the colors selected are generally gay and brilliant, the 
appearance of one of these corps of cavalry is in the highest degree picturesque. The effect is 
heightened by their manner of riding and of using their weapons, when exercised as skirmishers. 
Their high saddles and short stirrups give them great facilities for changing position on horse- 
back ; and they may be seen firing in rapid succession to the front and to the rear, or to either 
side, or hanging by one leg to the saddle, until the body of the rider is nearly covered by that 
of his horse. Besides a carbine slung on the back, and a saber by his side, each horseman will 
have two or four pistols in his holster, and as many, perhaps, in his belt; so that, whilst his 
horse is in rapid motion, he discharges six or eight shots without reloading. In many respects, 
these troops resemble those of our Indian tribes who are accustomed to live and fight on horse- 
back ; and the sight of them naturally suggests the idea of trying to ingraft bodies of these active 
and hardy warriors on our military organization, and of making available, for the protection of 
the frontier, the men who are now the terror of the emigrant and the pioneer settler. 

By their fitness for making forced marches, by their ability to overcome the obstacles of a 
difiicult country, by the sagacious use of their natural faculties, and their address under all 
circumstances, these irregular troops are especially adapted for the service on which they are 
usually employed: that of detached escorts, messengers, guards, flankers, videttes, and skir- 
mishers. The Circassians of the guard carry their arms in such a manner that their movements 
make very little noise, especially as their horses are not usually shod. The officers are armed 
with bows and arrows, which enable them, in a surprise, to kill the enemy's sentinels without 
alarming the camp. " Think," says the G-erman writer before quoted, "of posting as a sentinel, 
in front of such men, a stupid German peasant, or a Parisian tailor." Besides the infantry, 
(about thirty battalions, stationed chiefly in Siberia,) the irregular troops comprise nearly 
100,000 cavalry, and more than 200 pieces of horse artillery ; the latter in light batteries, 
composed of 6-pounder guns and 12-pounder howitzers. The Cossacks of the Don furnish about 
one half of this mounted force. 

The Militia. 

During the late war a large addition was made to the military force of Russia by a levy of 
about 200,000 militia. These men were designed to form a local force for service in the 
provinces to which they belonged, or in the adjoining provinces, to assist in the protection of 
the maritime and other frontiers, or to perform the duty of garrisons in the towns, so as to 
render a larger portion of the regular force disposable for distant service. The ranks were filled 
by serfs drafted to serve during the war. At the expiration of their time of service they were 
not to be liberated from serfdom, like regular soldiers, but to return to the estates by which 
they were furnished. The proprietors of these estates supplied these men with clothing, arms, 
and equipments at their own expense, and appointed the battalion and company officers : of the 
latter there are four to a company of two hundred and fifty men. Many of the officers were 
members of noble families who had retired from the army. With the exception of some of the 
inhabitants of maritime provinces who were drafted for service in the fieet, the militia were 
formed into battalions of infantry or riflemen, and armed accordingly with the ordinary musket 
or rifle ; besides which, each man carried an ax, the habitual working tool of the Russian 
peasant, in the use of which he is remarkably expert. Their dress consisted of the national 
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caftan, or full frock coat, made of dark gray cloth, confined around the waist by a red sash ; 
loose trowsers, of the same material as the coat, were gathered below the knee into long leather 
boots. The head was covered with a simple forage cap, also of gray cloth, having no other 
ornament than a Greek cross of sheet brass in front, forming altogether a simple and serviceable 
imiform, which differed very little, except in color, from the habitual costume of the wearer at 
home. The accouterments^ which were of black leather, consisted of shoulder belts and a waist 
belt, supporting the knapsack, cartridge-box^ bayonet scabbard, and a sheath for the ax. The 
officers were dressed in the same style as the private soldiers, and wore their swords suspended 
to shoulder belts. The men were further distinguished from regular soldiers by the privilege 
of wearing the beard, which is an almost invariable appendage to the chin of the Eussian 
peasant, but is strictly prohibited to be worn, ny the officer or soldier, on the lower part of the 
face. These troops were quartered in the towns and villages, or encamped for instruction in 
the vicinity. We saw a body of about 5,000 militia reviewed by the Emperor at St. Petersburg, 
equipped in complete marching order, with baggage, ammunition wagons, &c. They made a 
very good appearance, and went through their exercises in a highly creditable manner, after 
having been embodied only two or three inonths. During our stay in St. Petersburg, instances 
were several times reported in which the militia did good service to the country by repelling 
marauding parties which had landed on the coasts of Finland. Some of them, it was under- 
stood, were also attached to the army in the Crimea. 

Keceuiung. 

The Eussian army is recruited principally by conscription among the class of serfs or 
peasants. The government orders a levy of so many men in every thousand in a certain district 
of country, and it is the duty of the proprietors of estates to furnish the requisite number. 
This is generally done by lot ; but it is said that the lot is apt to fall on those men whose 
services on the estate can be most easily dispensed with. Some peculiar circumstances are 
attended with exemption from the conscription ; as, for instance, being the only male in a 
family, or being the father of three or more children, &c. A conscript may redeem himself 
from the obligation of service by the payment of a considerable sum of money, (a sum fixed by 
the government,) in consideration of which the proprietor or the government procures a substi- 
tute. This is not a mere nominal privilege, as many, even of the class of serfs, are engaged in 
commerce or other business by which they may have acquired considerable fortunes, without 
being able or willing to emancipate themselves. The business of recruiting is superintended by 
a military commission for the district, who verify the fitness of the recruit for service, and the 
sufficiency of pleas for exemption. 

Voluntary enlistments furnish some soldiers to the army, but the principal source of 
recruits, after the conscription, is a class who may be said to be born to military service : these 
are the sons of soldiers and of military colonists. As the engagement for military service 
excuses the peasant from his obligation to the estate to which he belonged, the rights of the 
proprietor are in some sort transferred to the crown, and all the children born to the soldier 
after he enters the army become the property of the crown, and are destined to the military life 
if capable of performing its duties. The military colonist receives certain portions of land from 
the crown, and enjoys exemption from service, and certain other privileges, on condition of 
maintaining a soldier who is quartered on him. These privileges and exemptions descend with 
the land to his eldest son, but his other sons are subject to military service, and are educated for 
that purpose. 

In this sparsely-populated empire no impediment is thrown in the way of marriage of 
officers or soldiers. On the contrary, every encouragement consistent with the convenience of 
the service is held out for the marriage of soldiers. In permanent barracks, as much space as 
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can be spared is set apart for families, and, when circumstances permit of it, separate dwellings 
are provided for them. At a proper age the children are placed in regimental or garrison 
schools, where they receive the theoretical and practical instruction requisite for a non-commis- 
sioned officer or intelligent soldier ; accordingly it is from this class that the army is supplied 
with its best sergeants, clerks, and musicians, and the hospitals, veterinary surgeons, topo- 
graphical corps, &c., with able assistants. The number of soldiers' children under instruction 
at the cost of the State amounts to at least 50,000. 

The period of service in the Eussian army is, for the line, twenty-five years ; for the guard, 
twenty-two ; and for military colonists, (cantonists,) twenty years ; but after continuous, faithful 
service of fifteen years with their regiment, (those from some portions of the Empire after ten 
years,) they are allowed to retire from the active army, and constitute thereafter the armies of 
reserve, as before explained. 

As soon as a recruit is received, his hair is cut close and his beard shaven off, by which he 
is at once distinguished from his fellow peasants. He is then marched, under an escort, to the 
nearest depot, where he usually undergoes a course of instruction in military exercises before he 
joins the active battalions of his regiment. In the distribution of recruits, the finest-looking 
men are selected for the guard and special corps ; in other respects, the assignment to regiments 
is usually made according to the wants and convenience of the service. As the mechanical 
occupations are pursued in Russia almost exclusively by the peasant class, it follows, from this 
general conscription, that some men of every trade will be found in each body of troops ; but 
such is the docility of the Russian peasant, that but little regard is paid to previous preparation 
for the duties assigned to him. Peter the Great's maxim, that " a man is fit for anything," is 
practically acted on : just as one man becomes an artillerist, and another a rifleman, so one 
learns to be a tailor, another a shoemaker, and a third a musician. At St. Petersburg we saw 
men employed in the operations of the Military Laboratory, (making percussion primers,) who 
were detailed daily from the garrison for that service, just as they would have been for guard or 
any other duty. 

The Russian soldier is remai'kable for physical qualities, well adapted to his profession ; an 
athletic form, broad shoulders, small waist, erect^ muscular frame, little encumbered with fat ; 
accustomed to a life of labor, and to be nourished by the most simple diet : add to these qualities, 
and to the aptitude before mentioned, the habit of implicit obedience to superiors, and the strong 
religious sentiment which leads to blind and enthusiastic devotion to the Emperor, as the head 
of both Church and State, and to unquestioning submission to the delegated authority of the 
officer. Such are the principal elements of the military character of the Russian soldier. 

Appointment and Promotion of Officers. 

Just as every peasant is held to be liable to service in the ranks of the army, so every 
nobleman is subject to be called on for the duty of an officer.^ Even those young nobles who do 
not design to pursue always the profession of arms, are expected to serve for a short term ; and 
the army offers the surest road to preferment in the higher branches of the civil service of the 
government. 

These young men are prepared for the service, either by being educated at one of the 
military schools, or by practical instruction in the ranks. For the latter purpose, they serve six 
months in the active army as privates, and three years as ensigns of infantry or cornets of 
cavalry, a sort of intermediate position between that of officer and non-commissioned officer. 
They live in the same manner, and perform the same duties, as other soldiers, from whom they 
are, however, distinguished by a mark of honor — a strip of gold lace on the shoulder. After the 
above service, they may present themselves to be examined for promotion to the grade of officer. 
There is also another soiirce which furnishes a small number of officers from the ranks: after 
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twelve years of faithful service as non-commissioned officer, the soldier, if found to be qualified 
for promotion, becomes an officer ; those thus promoted serve, generally, in the garrison regi- 
ments. In an army where the greater part of the officers are of noble families, and where the 
very moderate pay of the officer requires the aid of private means, it may be supposed that the 
social position of men raised from the ranks is not the most desirable ; accordingly, the honor of 
promotion is often declined by those who are entitled to it, and the government accords to such 
non-commissioned officers a distinctive honorary mark, and- an advance of pay nearly, or quite, 
equal to that which they would receive as officers . 

Promotions are ordinarily made by seniority. In the guards, promotions are made regi- 
mentally to the grade of lieutenant colonel, inclusive ; in the infantry of the active army, 
regimental promotions are made to the rank of captain, inclusive ; above that grade, the promo- 
tion is by divisions of four regiments ; in the artillery, the promotions are made by brigades of 
four batteries ; officers of artillery not attached to batteries are promoted separately. Above the 
grade of colonel, promotions are made through the whole army at the pleasure of the Emperor ; 
so are extraordinary promotions for distinguished services, in any grade. There exists, also, in 
some corps, a system of promotion for a certain length of continued service in each grade. 
Officers of the corps of guards have exclusive privileges with regard to rank, as in the British 
service ; thus, a captain of the guard ranks as a lieutenant colonel in the army, and may be 
transferred, with that rank, to an army corps. These officers are chiefly from noble and wealthy 
families ; their corps form a sort of army of reserve, which is sent to the frontier, or called into 
active service, only in extreme cases. During the late war, none of this force served in the 
Crimea, But^ in order to obtain experience in actual warfare, most of the officers are attached, 
for a short time, to an army which may be engaged in active operations, as in the war of the 
Caucasus, which furnishes a fine practical school of instruction for the Kussian army, like that 
afforded to the French troops by the operations which have been carried on ever since 1830 in 
Algeria. 

Among the rewards of service must be mentioned the decorations, which are so highly prized 
and so liberally bestowed in all European countries, and especially in Eussia. These marks of 
distinction (crosses and medals) are conferred for meritorious services, on privates as well as 
officers. They are not always merely honorary emblems ; the crosses of some orders, which are 
granted for distinguished service, or which accompany the attainment of a certain grade in the 
army, confer the rank and privileges of nobility, if the wearer is not already entitled to them. 
These outward marks of distinction excite the highest emulation in all classes ; as to be without 
a decoration, where they are so generally worn, seems to imply a deficiency of merit. It may 
be mentioned here that marks of honor, by means of medals or of special insignia, are often 
conferred on regiments or bodies of troops who have signalized themselves by some brilliant 
action or remarkable service. 

Ketieembnt of Officers and Soldieks from Service. 

It has been stated above that after a continuous and faithful service of ten or fifteen years, 
(according to circumstances,) the Russian soldier may retire from active service. He remains 
for five years attached to the first reserve, and until the expiration of his term of twenty or 
twenty-five years to the second reserve, in which situation, although liable in time of need to be 
recalled into service, he ordinarily returns to the employment of civil life. After the expiration 
of their term of service, able-bodied men generally return to their provinces and support them- 
selves by any occupation which may present itself. Many discharged soldiers are employed in 
the imperial palaces, military schools, &c., and many are supported by the religious and 
charitable institutions of the country ; others make use of the advantages which the government 
offers for an establishment in the military colonies. There are also military asylums provided 



MILITARY ORGANIZATION — PRUSSIA. 23 

for the support of those who are superannuated or disabled by wounds or disease. Two of these 
institutions, which we visited, at St. Petersburg and at Moscow, are well arranged, and appear 
to be admirably conducted for the comfortable maintenance of the inmates. But this mode of 
existence is not much to the taste of the Kussian soldier ; he prefers to live among his own people, 
and thanks to the abundance and cheapness of the necessaries of life in the country, and the habit 
of hospitality among the peasants as well as the nobles, even the wounded and disabled soldier 
generally finks it easy to maintain himself on his small pension. Numerous companies of 
invalids are employed too in the service of the interior, as guards for depots of military stores, 
escorts of recruits and prisoners, &c. Officers, after a certain length of service, may retire on an 
indefinite furlough, or may obtain leave to resign. Those on furlough constitute the officers of 
the corps of reserve, the ordinary duties of which force interfere very little with their freedom of 
action. Many officers, who have perhaps entered the army as a means of advancement in civil 
employment, retire at an early age. Those who remain long in service, or who are disabled by 
wounds, retire on pensions proportioned to their rank and term of service. Some of the aged or 
disabled officers who are too poor to maintain themselves, may enter the military asylums, 
where comfortable accommodations suitable to their rank are provided for a small number of 
officers. The asylum at St. Petersburg accommodates sixteen officers and 400 soldiers; that at 
Moscow thirty officers and 400 soldiers ; neither of these establishments was quite full at the 
time of our visit. 



PRUSSIA. 

Ever since the reign of Frederick the Great this kingdom has occupied the position of one of 
the great powers of Europe ; and to maintain this position she is obliged to keep up a military 
force commensurate with that of tlie great military States by which she is surrounded, although 
disproportionate to her resources and her population of 14,000,000 of souls. In order to efi'ect 
this object, without imposing too great a pecuniary burden on tlie country, a peculiar military 
organization has been adopted, (in 1814,) which has reference to the defense of the kingdom, 
ratlier than to offensive operations beyond its boundaries. 

This organization is based on the principle that every able-bodied man is bound to serve in 
defense of his country, (fatherland,) and that the army is the great school of military instruction 
for the whole nation. In conformity with this principle, the land forces of Prussia are composed 
of four classes, viz: 

1. The Standing. Army. 

2. The Landwehr (militia) of the first ban. 

3. The Landwehr of the second ban. 

4. The Landsturm, or "levy en masse." 

1. The standing army consists of all the able-bodied men of twenty years of age, who serve 
three years. 

2. The landwehr of the first ban comprises all the men from twenty to thirty-two years 
old not belonging to the standing army. It constitutes an army of reserve, to reinforce and 
cooperate with the standing army for all service in time of war. This force is completely 
organized and equipped, and is embodied twice a year for instruction, sometimes by battalions, 
sometimes to join the regular troops in the great maneuvers and exercises. Their arms, clothing, 
and equipments are kept in storehouses provided for them, and a few officers and men of each 
battalion and squadron are retained permanently in service to take care of the depot. 

2. The landwehr of the second ban is composed of the men from thirty-two to forty years of 
age who do not belong to the standing army; this force forms the garrisons of fortresses in time 
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of war, or it may be called to the support of the active army of operations. It is not called out 
in time of peace. 

4. The landsturm embraces all the men from seventeen to fifty years of age who are not 
included in the three other classes. The force is not regularly organized, and would only be 
called out, in case of invasion, for the defense of the country in the last resort. 

Government op the Army. 

The King, as Commander-in-Chief of the army, has a personal staff (in 1855) of eight general 
officers, aides-de-camp; four generals a la suite, and ten field officers and captains, orderly 
officers. The administration of military affairs is conducted through — 

The Ministry of War. 

The Minister of War is an officer of the army; in 1855 the place was held by a general of 
brigade, (major general.) Besides the Central Bureau of the minister, (the chief of which is a 
major of the army,) there are two principal departments, each divided into several sections. 
The distribution of duties, and the rank of the chief of each section, in 1855, were as follows: 

A. — The General War Department, 

Under the direction of a colonel, who was also, in 1855, the chief of the Engineer Bureau. This 
department is charged with the business relating to the organization and instruction of the 
troops, and to the distribution and employment of the personnel and materiel of war. It is divided 
into four sections: 

1. The Section of Army Affairs, under a lieutenant colonel, is charged with the distri- 
bution and movements of the army, the discharge and recruiting of troops, &c. 

2. The Section of Artillery, under a lieutenant colonel, has charge of all that relates to 
supplying arms and ammunition. 

3. The Section of Engineering, under a colonel, has the direction of fortifications, &c. 

4. The Section of the Personal Affairs, under a major general, is charged with the care of 
petitions and memorials to the King, distribution of honors and rewards, and other personal 
matters relating to officers. In connection with this section is — 

The Private Military Chancelry, under a lieutenant colonel, charged with making out 
commissions, collecting information relative to officers, preparation of the Army Eegister, &c. 
Besides the chief, there are several officers of the army detailed for duty in each of these bureaus 
or sections. 

B. — The Department of Military Administration, 

Under the direction of a major general and privy counselor, has charge of all that relates to the 
pay, subsistence, clothing, and lodging of the troops. The department is divided into four 
sections : 

1. Of Funds and Expenditures. 

2. Of Subsistence and Transportation. 

3. Of Clothing and Field Trains. 

4. Of Camp Equipage and Hospital Service. 

The chiefs of the first and second sections, in 1855, were civilians, with the title of privy 
counselor; the chief of the third section was a lieutenant colonel, and of the fourth a major 

Besides these, there are attached to the War Ministry, a Bureau of the Affairs of Invalids 
under the direction of a colonel; a Bureau of Kemounts, under a major general; a Judge- 
Advocate's Bureau, under a judge-advocate general; a Paymaster's Department, or General 
Military Chest, under direction of a paymaster general. The Minister of War has also the 
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direction of affairs relating to the military marine force. For the immediate command of the 
troops, under the Minister of War, there are nine commanding generals, one for the corps of 
guards, and one for each of the eight army corps, distrihuted into as many geographical districts ; 
an Inspector General of Artillery; an Inspector General of Artillery Manufacturing Establish- 
ments; an Inspector of Kiflemen. 

The staff of a commander of an army corps consists of two or three officers of the general 
staff corps, (one as chief of the staff,) two aids-de-camp, an intendant, and four sub-intendants, 
a judge-advocate, a surgeon-in-chief, and a military chaplain general. The inspector general of 
artillery has a staff consisting of one officer of the general staff and three aids-de-camp. There 
are four inspection districts, in each of which is a general or field officer as inspector, with two 
aids. The inspector general of engineers has no staff officer, but three aids. There are three 
inspection districts, in each of which is a general officer as inspector, with two aids, and other 
officers of engineers, as sub-inspectors of fortresses and engineer troops, (pioneers ;) there being 
in each inspection district two sub-di\'isions of fortresses and three pioneer detachments. The 
artillery and engineer troops are incorporated with the respective army corps for tactical purposes 
only. In what relates to their materiel, in their interior service and instruction, they are under 
their own inspectors. 

Organization of the Army. 

Military Grades. 

General Officers Field Marshal. 

Colonel General of Infantry. 

Master General of Artillery, 

General, 

Lieutenant General. 

Major General, 
Field Officers Colonel. 

Lieutenant Colonel. 

Major. 

Captains First, second, and third class. 

Subalterns First Lieutenant, 

Second Lieutenant. 
Non-commissioned Officers — 

Wearing sword knots Master Artificer of Artillery, 

Orderly Sergeant. 

Vice Orderly Sergeant, 

Ensign. 

Master Workman of Artillery Company, 

Mounted Field Jager. 
Without sword knots Artificer of Artillery, 

Sergeant or Quartermaster of Cavalry and Horse Artillery, 

Corporal. 

Gensd'armes. 

Bombardier or Pioneer. 
Privates Lance Corporals, (Gefreiter .) 

Eeenlisted soldiers, (Kapitulanter.) 

Common soldier. 

Pupil of the school section, 
4 M 
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The Medical Gorps of the army, since 1850, contains the following grades: 

Surgeon General, with rank of Colonel. 

Chief Surgeon, with rank of Major. 

Surgeon, with rank of Captain. 

Surgeon, with rank of First Lieutenant. 

Assistant Surgeon, with rank of Second Lieutenant. 

Under Surgeon, with rank of Ensign. 

Volunteer (one year) Surgeon, without rank. 

Hospital assistants, non-commissioned officers or privates. 
The medical officers are denominated according to their employment: corps, regimental, 
hattalion, or garrison surgeons. Other military employes (judge-advocates, intendants, pay- 
masters, &c.) have no estahlished military rank. 

The Infantry. 

The infantry of the standing army consists of — 

Four regiments of guards, of three battalions each 12 battalions. 

One regiment of reserve 2 "■ 

One rifle battalion 1 " 

One battalion of chasseurs 1 " 

Thirty-two regiments of the line, of three battalions each 96 " 

Eight regiments of the reserve, of two battalions each 16 " 

Eight reserve battalions 8 " 

Eight rifle battalions 8 " 



144 



The infantry of the landwehr of first ban — 

Four landwehr regiments of the guard, of three battalions each 12 battalions. 

Thirty-two landwehr regiments of districts^ of three battalions each 96 " 

Eight reserve battalions 8 " 



116 



And the same for the landwehr of the second ban. 

A regiment consists generally of three battalions, as above. A battalion contains four 
companies, and has twenty-four officers, viz: 

One field officer, six captains, four first lieutenants, and thirteen second lieutenants, of whom 
one is adjutant. 

Seventy non-commissioned officers, (including drummers.) 

Sixteen musicians. 

Five hundred privates, (mean number in time of peace.) 

Two surgeons. 

One paymaster. 

One armorer. 

As about two hundred recruits join the battalion in the spring, and the like number of men 
are discharged in the autumn, the force of the battalion is four hundred in winter and six 
hundred in summer. The staff of a regiment consists of one commander, (colonel or lieutenant 
colonel,) one major, one lieutenant as adjutant, one regimental surgeon, one non-commissioned 
officer as clerk, and ten musicians. 
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Of each landwehr battalion there are retained in service at the depot, in time of peace : one 
paymaster, one assistant surgeon, fourteen non-commissioned officers, and sixteen privates. 
Taking the battalion at 500 men, the whole force of infantry, on the peace establishment, is 
about 72,000 men and 3,600 officers, besides 3,712 men for the 116 skeleton battalions of the 
landwehr of the first ban. On the war establishment the strength of a company is 250 men, 
and of a battalion 1,002, except the landwehr of the second ban, in which it is 802. Thus the 
infantry force in time of war will be : 

Standing army, 144 battalions 144,288 men. 

Landwehr, first ban, 108 battalions .' 108,216 

252,504 

Add: Eeserve battalions and companies, 38^ battalions 37,834 

Landwehr of second ban, 116 battalions 93,032 

Total infantry force, 406^ battalions 383,370 



Cavalry. 
1. Standing Army, thirty-eight regiments. 





Of the guard. 


Of the line. 
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Each regiment consists of four squadrons, having twenty-five officers, viz: two field officers, 
(one colonel, lieutenant colonel, or major commanding, and one major,) six captains, four first 
lieutenants, and thirteen second lieutenants. 

A squadron has five officers, (one captain, one first and three second lieutenants,) fifteen 
non-commissioned officers, one orderly sergeant, one ensign, one quartermaster, twelve sergeants, 
three trumpeters; a squadron of the guard has 132 privates; of the line, 127. Each regiment 
has also one paymaster, one chief trumpeter, one clerk, one surgeon and two or three assistant 
surgeons, three veterinary surgeons, and, in the line regiments, one assistant, with rank of 
orderly sergeant. For the corps of guards (cavalry and artillery) there is one chief veterinary 
surgeon. 

2. In the landwehr of the first ban, thirty-four regiments, viz: eight of heavy cavalry, four 
dragoons, twelve hussars, eight lancers, and eight squadrons attached to the reserve infantry 
regiments. On the peace establishment there are kept in service one officer, one orderly sergeant, 
one sergeant, and two corporals, to each squadron ; on the war establishment the force is the 
same as for the standing army — 602 men to a regiment, and 150 to a squadron. Thus, the 
cavalry force in war is : 
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38 regiments of the army, or 152 squadrons 22,876 men. 

34 regiments of the landwehr of the first han, 136 squadrons... 20,468 
8 regiments reserve infantry 1,690 

44,944 

To which add: The reserve cavalry^ 40 squadrons 7,600 

Landwehr of second ban, 104 squadrons 12,480 

Total of cavalry force 65,024 men, with 2,400 officers. 



Artillery. 

The artillery consists of nine regiments, (one of the guards, and one for each of the other 
army corps,) and a section or battalion of artificers. A regiment of artillery consists of four 
battalions and one company of workmen. The latter are employed in the various arsenals of 
construction, &c. There are: 

One battalion of horse artillery, with three 6-pounder batteries. 
Two battalions of foot artillery ; one with two 12-pounder and two 6-pounder batteries ; one with 

one 12-pounder and two 6-pounder and one howitzer battery. 
One battalion of garrison artillery, with four companies; making eleven field batteries, four 

garrison companies, and one company of workmen. 

The field pieces are of three calibers : 6 and 12-ponnder guns, corresponding in size and 
weight with ours, and V-pounder howitzers, corresponding in caliber with our 24-pounders ; 
Prussian howitzers and mortars being denominated by the weight of a stone-shot of the caliber 
of the piece. This field howitzer is of nearly the same weight as the 6-pounder gun, the bore 
being only six calibers long, exclusive of the chamber. A 6-pounder battery of horse or foot 
artillery consists of six 6-pounder guns and two 7-pounder howitzers; a 12-pounder battery of 
foot artillery, eight 12-pounder guns ; a howitzer battery of foot artillery, eight 7-pounder 
howitzers. In the 12-pounder batteries there are eight horses to a gun ; in the 6-pounder and 
howitzer batteries, six horses. In time of peace, each battery has but four pieces horsed, and 
none of the ammunition or train wagons are horsed. A regiment on the peace establishment 
consists of : 

1 Commander, (a colonel or lieutenant colonel.) 

4 Field Ofiicers, (lieutenant colonels or majors.) 
21 Ca]3tains. 

15 First Lieutenants. 
50 Second Lieutenants. 

1 Chief Surgeon. 
10 Chief Artificers. 

16 Orderly Sergeants. 
1 Paymaster. 

20 Artificers. 
241 Sergeants. 
118 Gunners. 

7 Veterinary Surgeons. 
118 Lance Corporals. 
1,087 Privates. 
32 Trumpeters. 

1,642 men, exclusive of officeis ; 556 horses. 
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There are also five reserve companies of garrison artillery attached to certain regiments and 
fortresses, each of which forms the nucleus of two or three garrison companies on the war estab- 
lishment ; and reserve or depot companies of about 500 men, with three batteries of four pieces 
each. 

There is no artillery of the landwehr ; but the men who have belonged to the artillery serve 
to complete the batteries and companies on the war establishment, and are occasionally exercised 
in field and garrison service. 

Composition of batteries equipped for the field. 



Guns and carriages 

Ammunition wagons 

Store wagon, (for repairs, &c.) 

Forge 

Baggage wagon 

Men, (including five officers) 

Horses 

Number of rounds of ammunition in limber chest 

Number of rounds of ammunition in one ammunition-wagon cliest 
Whole number to each piece in the battery 



7-pounder 
howitzer. 



8 

10 

1 

1 

1 

210 

159 

24 

48 

114 



Horse artil- 
lery. 



G 
1 
1 
1 

178 

238 

48 

96 

156 



FOOT BATTERIES. 



12-pounders. 6-pounders 



10 

1 

1 

1 

210 

175 

28 

56 

133 



8 

6 

1 

1 

1 

172 

135 

48 

96 

156 



To a regiment of artillery in the field there is a park division of thirty-three wagons, for 
artillery and infantry ammunition, spare gun carriages, store wagons, &c. ; also, a laboratory 
division, with six wagons; a division of workmen, with eight wagons; a reserve company, with 
supernumerary men and horses. The whole force of a regiment of field artillery on the war 
establishment is about 2,100 men, with eighty-eight pieces of artillery; making, for the nine 
regiments, 18,900 men, and 792 pieces. 

Engineers. 

The corps of ofiicers of engineers consisted, in 1855, of: 

1 Lieutenant General, chief of the corps. 

3 Major Generals. 

7 Colonels. 

3 Lieutenant Colonels. 
19 Majors. 
81 Captains. 
38 First Lieutenants. 
77 Second Lieutenants. 
44 Second Lieutenants, supernumerary. 



Total 273 officers. 

Besides the construction and preservation of fortresses, and the buildings belonging to them, 
these officers commanded the pioneer troops, which include the pontonniers. There are three 
engineer inspection districts, each containing two subdivisions of fortresses, and three battalions 
of pioneers, each of two companies. The force of a company on the war establishment is four 
officers and about 225 men; on the peace establishment, 125 men. The pioneer soldiers of the 
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landwehr are not organized separately, but serve to recruit the standing companies and are 
exercised with them. There are also two standing reserve companies of pioneers, 231 strong, 
and on the war establishment a garrison company to each battalion, besides a reserve garrison 
force to be called out in case of need. Thus the peace establishment of pioneers is about 2,400 
men. The war establishment consists of: 

Nine battalions of 452 men 4,068 

Nine garrison companies of 225 men 2,025 

Two reserve pioneer companies of 125 men 250 

Garrison reserve 1 ,400 

Total 7,Y43 men. 

besides the landwehr and the train. Each pioneer battalion has a ponton train, consisting of 
thirty-four ponton wagons, (for a bridge of 500 feet,) five store wagons, and one forge; with 238 
horses and 119 soldiers; besides, one officer and six non-commissioned officers of the train. 
There is also to each battalion a light trestle-bridge train of ten wagons, for service of the 
advance guard. 

The General Staff. 

The duties of the staff relate to the quartering and sheltering of the troops in peace and war ; 
the orders and arrangements for movements, marches, and maneuvers, under all circumstances ; 
the service of advanced and rearguards ; direction of passage of rivers, &c. ; reconnoissances of 
the ground and of the enemy ; surveys and knowledge of the geography and topography of the 
country and field of operations, means of communication, &c. 
The staff corps consisted, in 1855, of: 

1 Lieutenant General, chief of the general staff. 
1 Major General. 
8 Colonels. 

6 Lieutenant Colonels. 
29 Majors. 
18 Captains. 

63 officers. 

They are distributed into the great general staff of the army, and the staffs of army corps 
and divisions. 

The great (central) general staff consisted of the major general, who was also director of the 
trigonometrical section, a colonel, three lieutenant colonels, six majors, and seven captains, 
besides several regimental officers detailed for staff duty. Under the direction of officers of the 
general staff are the trigonometrical section, the topographical section, the depot of maps and 
plans, and the Lithographic Institute. There are also three sections, each under the direction 
of a colonel, charged with collecting and arranging geographical and statistical information 
relative to military operations in other countries of Europe, and a bureau for the collection and 
preservation of archives and materials for the military history of the country. 

The staff of an army corps or military (geographical) district is charged with all the corre- 
spondence and records relative to the business of the commanding general, In case of the 
sickness or sudden death of the general, the chief of the staff is authorized to conduct the 
business of the command until the King's orders can be taken in the case. The business is 
divided into four sections : 

1. The business of the general staff proper. 

2. The business of adjutants of regiments and corps ; reports and returns of troops, arms &c. 
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3. The business of the judge-advocate's department. 

4. The business of intendancc, (supplies,) medical, and chaplain's department. 

The Train. 

On the peace establishment there is only a depot of the train belonging to each army corps, 
in charge of an officer and thirty soldiers attached to the artillery regiment, and two special 
officers of the train. On the war establishment the train is divided into several parts. Each 
army corps has : 

A park train for the artillery and a bridge train for the engineers, as before stated. 

For the service of the administration and supplies : A provision train, consisting of five 
divisions of thirty-one wagons each ; a forge ; a bakery with two wagons, or, if they carry iron 
ovens, with five wagons ; a wagon for the staff'-books and papers : a Jwspiial train, consisting of 
one principal train for 1,200 sick, and three light trains for 200 sick ; in all, sixty-two wagons. 
Wagons fortlie military chest, the letter mail, and incidental supplies. The depot of horses, with 
one wagon and seventy-five spare horses. 

For the immediate service of the troops : To each battalion of infantry, one 6-horse, two 
4-borse, and one 2-horse wagon; four pack-horses, twenty soldiers of the train; to a cavalry 
regiment, one 4-horse and one 2-horse wagon ; four 2-horse carts, and forty-two soldiers of the 
train : to a battery of artillery, one 2-horse wagon : to a pioneer battalion, four 4-horse and two 
2-horse wagons : to a rifle battalion, two 2-horse wagons and sixteen company pack-horses. 
The whole force of the train is : for an army corps, about 3,000 men ; for the whole army, 
about 30,000 men. 

Special Corps. 

1. Company of Non-Gommissioned Officers of the Guard, composed of seventy men, employed 
as watcbmen in the royal palaces and grounds, &c. 

2. The Invalids. 

3. The Gend'armes, or military police, under the Minister of the Interior. 

4. Corps of Ifounted Couriers, composed of a colonel commanding, three lieutenants, and 
seventy-seven men. 

Establishments for Military Instruction. 

Four secondary cadet schools. 

One superior cadet school in Berlin, supplied from the provincial schools. 

Nine division schools, for preparing ensigns of infantry and cavalry for promotions to officers. 

One school of artillery and engineers. 

One cavalry school at Schwedt. 

One general military school, for preparing officers for the staif corps. 

One battalion school, for making non-commissioned officers. 

Three schools for educating orphans and other children of soldiers. 

One central gymnastic school. 

Garrison schools for soldiers' children. 

Formation of Army Corps. 

On the Peace Establishment. — The Prussian army is divided into nine army corps : one of the 
guard, and eight provincial array corps. With slight exceptions in the guards, each army 
corps is composed of two divisions of infantry and cavalry ; one regiment of artillery ; one bat- 
talion of pioneers; one rifle battalion; one "combined" reserve battalion; one infantry regiment 
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of reserve ; one landwehr battalion of reserve ; one landwehr squadron of reserve cavalry ; one 
invalid company ; one train depot. 

A division consists of two brigades of infantry and one brigade of cavalry. A brigade of 
infantry is composed of one regiment of the regular army and one regiment of the landwehr. A 
brigade of cavalry consists of two regiments of regular cavalry and two of the landwehr. Of the 
landwehr regiments of infantry and cavalry, as before stated, only a nucleus is kept on foot in 
time of peace ; and of the regular artillery only four pieces to a battery, or forty-four to a regi- 
ment. The whole force of the regular army on the peace establishment is as follows : 





Infantry. 


CAVALRY. 


artilleht. 


PIONEERS. 
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Of the regular army 


144 
116 


72,000 
3,712 


152 
144 


22,876 
576 


9 


99 


51 
116 


432 


16,500 


SO 


2,500 


5,300 




232 


















Total 


260 


75,712 


296 


23,452 


9 


99 


167 


432 


16,500 


20 


2,500 


5,532 







Mean aggregate number of troops on foot in time of peace about 118,000. 

On the War Estahlisliment. — An army corps for the field consists of two divisions of infantry, 
one division of cavalry, the artillery of reserve, and a battalion of pioneers, with a bridge train 
if required. An infantry division consists of two brigades of infantry, one regiment of cavalry, 
one or two batteries of foot artillery, and a battalion of riflemen. A cavalry division consists of 
two brigades of three regiments each, and one battery of horse artillery. The artillery of reserve 
consists of six or seven batteries of foot and horse artillery, and the general park train. Besides 
these marching corps, there are reserve and garrison troops of each arm attached to the army 
corps. 

Force of the War Establishment. 





INFANTRY. 


CAVALRY. 


ARTILLERY. 


FIONEERS. 




Troops. 
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Active army 


120 
621 
108 


120,240 

61,882 

108,216 


152 

48 

136 


22,876 

9,200 

20,468 


99 
99 


792 
140 


18,900 
18,108 


18 
11 


4,068 
2,275 


166,084 

91,465 

128,684 


Reserve and garrison 


Landwehr, first ban 
















2901 


290,338 


336 


52,544 


198 


932 


37,008 


29 


6,343 






386,233 


Landwehr, second ban 


116 


93,032 


104 


12,480 


116 




23,000 




1,400 


129,912 








Grand total 


mi- 


383,370 


440 


65,024 


314 


932 


60,008 




7,743 


516,145 







Add to these the soldiers of the train, (about 30,000,) and the regimental officers, (about 
10,000,) and other special corps, we have a total force on the war establishment of about 560,000 



men. 
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Kecruiting. 

As before remarked, military service is required iu Prussia from all aWe-bodied men between 
tbe ages of twenty and thirty-nine. The only exempts are — 

The royal family, and members of the families of mediatized sovereign princes ; 

The diplomatic corps ; 

Foreigners who have no fixed residence in the country ; 

Quakers and men of other religious persuasions who are excused for conscientious motives. 

Convicts guilty of disgraceful crimes are not allowed to serve as soldiers. 

No substitutes are allowed, and the term of service with the colors is three years ; but a 
young man who can produce a certificate from his college of a certain degree of proficiency in his 
studies, is allowed to commute his term for one year's service under arms, on condition of fur- 
nishing his own clothing and equipments, and supporting himself entirely during the year. 
This arrangement of ' ' one year volunteers' ' enables young men of the better classes to pursue 
their studies and preparation for the learned professions with little interruption, and without 
neglecting the military instruction which every citizen is required to possess. It is also permitted 
to youths over seventeen years, but who have not attained the legal age of twenty, to acquit 
themselves of their term of service by making a voluntary engagement for three years ; by which 
means they are left free from the interruption of military duty after they have commenced their 
intended trade or occupation, and they can also choose their arm of service. 

Men who reenlist in the regular army, for one to six years, after serving three years, have 
certain privileges with regard to duty ; they wear a distinctive badge. Their number is limited 
to about fifty to a battalion. 

The stature required for the service is : 

For the guards 5 feet Y inches, English. 

For cuirassiers and heavy foot artillery 5 " 6 

For other cavalry, artillery, and infantry , 5 " 3^ 

Smaller men are taken for the train, &c. In other respects the recruits are assigned to corps 
according to the nature of their occupations or instruction. Thus, the foresters are put into the 
rifle regiments; mountaineers, miners, and some of the boatmen and boatbuilders in the pioneer 
companies; farmers, &c., into the cavalry; mechanics into the artillery. The examination and 
arrangements of recruiting are conducted by a district commission and a department commission. 
The latter is composed of a brigade-commander of infantry, a government counselor, a field 
officer, and a surgeon. They verify and supervise the lists of men received and rejected which 
are presented to them by the district commission, which is composed in a similar manner to the 
other, but of officers of inferior grades, military and civil. The one year volunteers are examined 
by a special board in certain courses of study. Their number must not, in general, exceed four 
to a company or squadron. 

The recruits join their regiments in the spring, and in order to reduce the expenses of the 
army as much as possible, the discharges usually take place in the beginning of winter, so that 
the men are actually little more than two and a half years under arms. From the whole arrange- 
ment of the Prussian system it will be seen that more than a third of the force is renewed every 
year^ and the changes in the personnel of the army are almost incessant ; involving a degree of 
labor and attention from the officers and non-commissioned officers, which must tax to the utmost 
their devotion to duty, and the exercise of which cannot be witnessed without admiration of the 
manner in which that duty is performed. 

Appointment and Promotion of Officers. 

No person can be appointed ensign or lieutenant without having passed an examination 
before a special commission, except in the case of promotion for brilliant service in the field. 
5 M 
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A volunteer for one or three years, or any soldier, may present himself for examination as 
ensign, if he is not less than seventeen or more than twenty-three years of age, has served at 
least six months, and can hring a certificate from the commandant of his regiment that he is 
sufficiently instructed in practical exercises, and is capable of performing the duties of ensign. 
(Fortepee-fahuriche.) The candidates are examined on the following subjects : 

G-ermah, Latin, and French languages. 

Arithmetic and Elementary Mathematics. 

G-eography. 

History. « 

Drawing and Topography. 
In case of failure a second examination may be allowed in the course of six or twelve months. 
Those who pass the examination are nominated to vacancies by the King in the guards, and by 
the commanding general in the other army corps. 

An ensign, who has served at least six months as such, and is not more than twenty-five 
years of age, may offer for examination as second lieutenant. This examination embraces the 
following subjects: 

1. Ordnance instruction, viz: On artillery of all kinds, small arms, gunpowder^ and side 
arms, including their fabrication and use. A very good synopsis of this course is found in 
Lieutenant Hoffman's " Waffenlehre." 

2. Organization of the army, elementary tactics, and service in the field. See "Die 
Preussiche Armee," by Lieutenant Kalkstein. 

3. Field and permanent fortification. 

4. Surveying and military plan drawing. 

5. Composition of a military memoir, and knowledge of the regulations for the interior 
service and discipline of the troops. 

If the candidate fail in this examination he may be allowed another six to twelve months, 
as before. Those who pass are nominated to the King for vacancies of second lieutenant, 
provided the majority of the body of officers with whom they are to serve consider them worthy 
of the appointment^ and their immediate superiors certify that they are sufficiently proficient in 
practical knowledge. 

The same examination is required from the pupils of the military schools. Those of the 
cadet schools may present themselves, from seventeen to eighteen years of age, for examination 
as ensigns or lieutenants. In the cadet school, at Berlin, where the course occupies two years 
the most proficient pupils, called sdecta, remain an additional year at school, and are then 
nominated for second lieutenants. 

By this means the appointment of officers, instead of being, as formerly, confined to the 
nobles, is now open to men of all classes, and of all religious persuasions. But the very moderate 
pay of the officers, especially of the lower grades, (that of a second lieutenant being about fifteen 
dollars a month,) operates as a practical check to promotion from the ranks, except on the part 
of the volunteers, who are generally young men in easy circumstances, who enter the army in 
this way with a view to promotion. Non-commissioned officers without fortune, who do not 
wish to continue in service after twelve years, have a right to civil employment, and become 
officers in the landwehr. 

Promotions are made according to seniority, and by regiments or corps, to the grade of 
major, except in case of incompetency on the part of the senior captain to command a battalion. 
Above the grade of major the promotions are made by selections ; but the order of seniority is 
habitually followed, in time of peace, owing partly to the difficulty in such a time of determining 
real military merit. The Sovereign and the Minister of War are aided in this respect by the 
observations and reports made by the inspectors and military commanders during the exercises 
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and maneuvers which take place every summer for the practic?;i instruction of army corps, as 
well as of smaller bodies of men. 

Officers of distingushed merit are sometimes promoted out of turn by being employed on 
the staff, and then transferred with higher rank to a diffevent regiment from that from which 
they were taken. 

Besides the primary schools of instruction, and the special school for engineers and artillery, 
there is a general military school in Berlin for th.e instruction of officers. The number in 
attendance is limited to 120 lieutenants. The candidates undergo an examination according to 
a certain programme of questions. The examiuF.tions take place on the same day at the head- 
quarters of each army corps, and the selection is made of the most meritorious by a committee 
to whom the written answers are submitted. The course of instruction is three years. During 
the season of maneuvers the officers serve in. different arms from that to which they belong ; thus 
a cavalry officer exercises one year with 'che infantry, another with the artillery, &c. By this 
arrangement these officers acquire practical as well as theoretical instruction in the service of all 
arms, which makes them eligible to appointments in the staff corps. Some of the most pro- 
ficient a,re attached to the topograp>aical section of the War Department until vacancies in the 
staff occur ; others return to their regiments. 

Gymnastic exercises, which form a part of the course of instruction in all the public schools, 
are practiced in all the corps oi the army ; and an excellent swimming school, for the instruction 
of soldiers and others, is attp.ched to the pioneer establishment at Berlin. 

By means of the facilities afforded for theoretical attainments, and of the continual practical 
exercises in every departrjient required for the instruction of the new levies, the officers of the 
Prussian army, formerly remarkable chiefly for attention to the minutiae of military service, have 
become highly accomplished in their profession, and have made the most creditable progress in 
the art of engineerirjgj in artillery, and in military science and literature. 

The Medical '/Staff is recruited partly from the Frederick- William Institute, a medical college 
established in Berlin for the education of young men to become surgeons in the army. There is 
also a pharma'jeutical establishment in Berlin for supplying medicines for t^ie army. Hospital 
stewards are reenlisted soldiers, who are instructed by the surgeons, or else volunteers who wish 
to pursue the business of apothecaries. 

There is at Berlin an excellent veterinary school, in which a certain number of pupils are 
instruoted as veterinary surgeons and others as shoeing smiths for the army, and also for similar 
employments in civil life. 

Since 1850 an assimilated rank has been assigned to officers of the medical staff. They take 
Vank after all other officers of the same grade, and are not eligible, under any circumstances, to 
command of troops. Soldiers in hospital are commanded by field and company officers detailed 
from the garrisons for that purpose. 

Discharge and Retirement from Service. 

An officer may claim an unconditional discharge when he has attained the age of forty 
years, or has become disabled. Under other circumstances, if permitted to retire, he is liable to 
be recalled into service, if necessary, either in the army or the landwehr. 

Soldiers, after three years' service in the standing army, are placed in the reserve, and after 
five years, in the landwehr. If the number of recruits in a battalion exceeds by twenty men the 
authorized number, some of the oldest soldiers are discharged and placed in the reserve, to be 
recalled whenever it may be necessary. Otherwise men are discharged before the expiration of 
their term of service only for total or partial disability, or on account of peculiar domestic cir- 
cumstances, on the recommendation of the commanding general. 

Officers and soldiers discharged for disability occasioned by wounds or contagious disease 
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(as opthalmia, &c.,) contracted in service, are entitled to pensions according to the degree of 
disability and length of service, rank, &c. Those who are only partially disabled are placed in 
companies of invalids, or if they have been twelve years in service, in civil employment, either 
in the civil departments of the army, (storekeepers, barrack masters, &c.,) or in other branches 
of the government service. 

At Berlin there is an asylum for old and disabled officers and soldiers, which was estab- 
lished about one hundred years ago. At the time of our visit there were fifty-six officers and 
four hundred soldiers at the asylum. Twenty-six of the officers were on duty in the asylum. 
Soldiers are admitted after twenty-one years' service, or when disabled by wounds, &c. The 
rooms are arranged so that they can accommodate the families of married men, of whom there 
were sixty in the asylum. One kitchen serves for three or four families. Chapels are provided 
for Protestant and Catholic worship. 

Although the military pensions are on a liberal scale in comparison with the ordinary pay, 
they do not constitute a severe tax on the resources of the country, because of the usually short 
term of military service, and the facility of providing employment for soldiers who have served 
out their time, by the vast number of civil offices which are required in a country where all the 
transactions of life are so minutely regulated as in Prussia. 

The Depaetmbnt of Supplies and Disbursbmbnts. 

The expenditures for the support of the military establishment in Prussia are about twenty 
millions of dollars, or more than one quarter of the whole income of the kingdom. The disburse- 
ment of this large sum, and its application to the support of the troops, are conducted^ under the 
direction of a bureau of the War Department, by the intendancy in each of the nine army corps. 

The intendancy consists of one chief intendant, five principal assistants, and fourteen clerks 
and assistants. The intendant, under the direction of the commanding general, superintends 
the administration of the aifairs of his department in the military district to which he belongs. 
The business is divided into five sections, each directed by one of the principal assistant intend- 
ants, viz: 

1. The examination and settlement of accounts and expenditures. 

2. The furnishing and preservation of stores and materials for supplying the troopsf, and for 
the construction of fortifications. 

3. The business of the train, of clothing and camp equipage, of transportation, of allowi;.nces 
of bread, money^ &c. 

4. The supplies for garrison service, for the business of military schools, and for remounts. 

5. The supplies for hospitals, the business of invalid establishments, and of the military 
marine. 

The supplies purchased by the intendants are issued to battalions or companies, and dis- 
tributed by the company officers and quartermaster sergeants. Materials for clothing are 
furnished, and the clothing is made up by the men. The battalion commander, a captain, and 
the regimental or battalion paymaster constitute a clothing board. Barrack furniture belongs 
to the barracks, and not to companies. The heavy furniture of officers' rooms is supplied by the 
government. An account of the barrack furniture is kept by a barrack master^ a retired soldier, 
under the direction of an inspector, who is a retired officer serving in the intendant' s depart- 
ment. 

Bread only of the ration is issued in kind. Other provisions are purchased out of the money 
allowance. The provision fund is administered \)j an officer, a non-commissioned officer, and a 
soldier who is chosen by the company. 

The men are paid every ten days. The money is received by the paymaster, who is a civil 
officer, and is turned over to the captain, in whose presence it is paid to the men by the orderly 
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sergeant. Each man has a hook in which his account is kept. After the payment the battalion 
commander inquires of the men if each has received his due. At reviews and inspections the 
general makes the same inquiry, and examines the books of some of the men. No individual 
receipts are taken from them. An intendant verifies the muster roll of the men. The pay 
department is superintended by a paymaster general. The funds are kept by sub-treasurers as 
with us. The chest for the battalion fund is locked with three keys ; one of which is kept by the 
commander, one by the senior captain, and one by the paymaster. 

Intendants and paymasters have no rank, but they wear a uniform, with epaulets. 

Funds for the support of a hospital are administered by a commission composed of three 
officers of the army on duty at the hospital, an intendant, and a surgeon. The intendant makes 
the contracts and disbursements, subject to the approval of the chief of the Hospital Bureau of 
the War Department. 

Courts-Martial . 

The numerous laws and ordinances on the subject of military discipline and the administra- 
tion of justice define, as minutely as possible, the authority of the several classes of officers, and 
the extent of the punishment which they may inflict ; the classification of offenses of more serious 
character, and the nature of the penalty attached to each ; the constitution of the several kinds 
of military courts, and the extent of their jurisdiction. 

The administration of justice is under the direction of the Judge-Advocate General, in Berlin, 
assisted by four superior judge-advocates, as counselors. In each army corps, division, regiment, 
and garrison, it is directed by the commanding officer and a judge-advocate, or a prosecuting 
officer. 

The jurisdiction is of two classes : the superior embraces all cases of officers and military 
employes, of non-commissioned officers and privates, when the prescribed penalty is greater than 
arrest or degradation ; the inferior, all other cases. The regimental jurisdiction is confined to 
the inferior class, and to persons belonging to the regiment ; the divisional courts have the 
superior jurisdiction over all persons belonging to the division, and the inferior jurisdiction over 
those who do not belong to any regiment ; the courts of an army corps have the superior juris- 
diction over all cases not subject to the divisional courts, and the inferior over all non-commis- 
sioned officers, privates, and employes, who do not belong to any division or regiment in the 
corps ; the garrison jurisdiction refers to cases relating to the police, security, and service of the 
place. 

When a complaint or charge is made, or an offense becomes known to the proper superior 
officer, he orders a court of inquiry to investigate the facts, and, with the advice of the judge- 
advocate, he determines whether the offense is to be prosecuted ; and if so, whether it shall be 
brought before a court-martial, or be punished as a mere breach of discipline. 

The court of inquiry, as well as the court-martial, is appointed separately in each case, by 
the commanding officer. 

A court of inquiry consists of a judge-advocate, a prosecuting officer, and of one or two 
officers, according to the grade of the accused and the nature of the charge. Thus, it may be 
composed of: 

1. In case of a private soldier, for a slight offense : a lieutenant. 

2. In case of a private, under a grave charge, or of a non-commissioned officer: two lieu- 
tenants. 

3. In case of a lieutenant : a captain and a lieutenant. 

4. In case of a captain : a major and a captain. 

5. In case of a field officer : an officer of the next higher grade and one of the same grade, 
or two officers of the same grade. 
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A court-martial is composed of five classes of members and a judge-advocate or prosecuting 
officer. The courts are of two kinds : for the superior and the iji/erior jurisdictions. 
A court of superior jurisdiction is composed as follows: 

1. On a private : a major, two captains, two lieutenants, a non-commissioned officer, three 
lance corporals or privates. 

2. On a non-commissioned officer : the same officers, three sergeants or ensigns, and three 
other non-commissioned officers. 

3. On a first or second lieutenant : one lieutenant colonel, two majors, two captains, two 
first and two second lieutenants. 

4. On a captain : a colonel, two lieutenant colonels, two majors, two captains, two first 
lieutenants. 

In case of an ofi'ense punishable with death, or imprisonment for life, there must be three 
members of each class of officers under the president. 
A court of inferior jurisdiction consists of — 

1. On a private : a captain, two first and second lieutenants, two non-commissioned officers, 
and two lance corporals or privates. 

2. On a non-commissioned officer : the same officers and two sergeants or ensigns, and two 
other non-commissioned officers. 

The decision of a court-martial is confirmed by the officer appointing it, by the commanding 
general, by the Minister of War, or by the King, according to the nature of the offense and the 
rank of the offender. 

The punishments inflicted by courts-martial are : death ; confinement to hard labor on forti- 
fications ; sentence to companies of discipline and work in fortresses ; confinement in a fortress ; 
arrests and confinements of various degrees of severity ; degradations of various kinds, such as 
loss of orders of merit, or of badges of honor ; reduction of non-commissioned officers or soldiers 
to lower rank or class, or their expulsion from service, with ineligibility to any employment 
under the government ; cashiering of an officer, with similar disability ; dismissal of officers, with 
or without disability to be reappointed at any time. Corporeal punishment by blows, &c., is 
entirely prohibited since 1852. 

The laws and ordinance prescribe the nature of the punishment for every class of offenses. 
The court finds the facts of the case, and prescribes the extent of the penalty, if the law allows 
any latitude in this respect. 

For minor offenses against military discipline and regulations, certain penalties can be 
infiicted by superiors. On officers: private reprimand, or in presence of the other officers, either 
verbally or by entry on the order book ; confinement to quarters for fourteen days. Mere cor- 
rection with regard to duty is not to be considered a punishment. On non-commissioned officers : 
extra guards or daily duty ; slight arrest and confinement to quarters for three weeks, or more 
strict arrest for fourteen days. On private soldiers : extra drills, (three to four hours a day ;) 
extra guards or daily duty ; extra work in quarters, stables, &c. ; attendance at roll calls at 
stated times ; confinement to quarters for three weeks, or closer confinement from seven to four- 
teen days. On marches, or in camps, instead of confinement, deprivation of certain allowances, 
as brandy and tobacco ; and instead of close arrest, being tied to a tree, &c. , so as to prevent 
the offender from sitting or lying down. This latter punishment must not exceed three hours a 
day, and must be as little as possible exposed to public gaze. Lance corporals or privileged 
soldiers can be deprived of their privilege. The regulations prescribe the extent to which these 
penalties may be inflicted by officers of the various ranks and stations of command. 

The officers and soldiers of the landwehr, permanently attached and on duty, are subject to 
the rules and regulations of the army. The rest of the landwehr force are subject to military 
jurisdiction only when called out for service or exercises. At other times they are subject to the 
civil jurisdiction, except in cases of certain offenses against military law. 
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Courts of Honoe. 

This institution is peculiar to the Prussian army, and deserves special notice. The organi- 
zation of these courts and their jurisdiction are regulated by royal ordinances. The object of the 
institution is to protect the honor of the corps of officers and of individuals, by reforming delin- 
quents, or expelling them from the service. The jurisdiction of the courts extends to all actions 
of dishonorable or discreditable character which are not punishable by the ordinary military 
laws, such as — 

Want of courage or proper spirit. 
Dishonorable debts, either in amount or kind. 
Disreputable manner of living. 
Improper associations in service. 
Scandalous habits of intemperance or gambling. 
Improper conduct in public places. 
Careless performance of duty. 
Courts of honor also take cognizance of private quarrels between officers not relating to the 
performance of duty. 

With the exception of general officers, commanders of fortresses and officers who are retired 
without permission to wear the uniform, all the officers of the army and the landwehr, and the 
gend'armerie, whether in activity or retired, are subject to the jurisdiction of these courts. 
The penalties which they can inflict are, with regard to officers in active service — 
A warning or reprimand. 
Dismissal. 

Expulsion with disability of ever being restored to service. 
With regard to retired officers — 

Prohibition to wear the uniform. 
Interdiction of the usual residence of officers. 
The court of honor for officers, up to the grade of captain, inclusive, consists of all the officers 
of the regiment or separate battalion of infantry, cavalry, or riflemen ; of the brigade of artillery, 
or of the battalion of engineer troops, each for their own body. Officers not attached to troops 
appear before a court of their own arm, or the nearest court. The senior officer presides in the 
court. 

Courts of honor on field officers consist of all the field officers of all arms serving in the 
division, under the presidency of the commanding general. The same courts take cognizance of 
cases which concern both field officers and inferiors. 

In each court there is a council of honor, elected by the court for a year, to receive complaints, 
and to prepare the business for the tribunal. In a court for field officers the council consists of 
a commander of a regiment, a battalion commander, and a staff officer. In other courts, of a 
captain, a first and a second lieutenant. 

Any officer can bring to the notice of the council the conduct of one of his colleagues. The 
council takes the order of the president of the court, who decides whether an inquiry shall be 
made. If so, the council ascertains the facts of the case, and reports to the president, who trans- 
mits the report to the commander of the division through the brigade commander. The division 
commander may annul the proceedings without appeal, or submit the case to the court of honor. 
If the case relates to officers of two different corps, the common commander refers it to the court 
of a third corps. If the officers belong to different army corps, the Minister of War designates 
the court to which the case shall be submitted. 

In deciding the judgment of the court, the members of the council give their opinion first ; 
then, the senior officer of each grade, in succession; next, the second officer in each grade, &c. ; 
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the voting is viva voce ; there must he thirteen memhers present, and in the courts for inferior 
officers, a majority of two thirds is required for a decision ; in courts of field officers^ a majority 
decides, or, if opinions are divided, a. plurality ; in case of a division, the senior officer's vote 
decides the question. The judgment of the court is suhmitted for the approval and orders of the 
King. The proceedings and judgment are kept secret, until published by proper authority. 
The accused may make his defense or explanation in writing, to accompany the record; the 
members are not sworn. 

The adjustment of private quarrels between officers, in cases not immediately relating to 
military duty, and not cognizable by courts-martial, belongs to the courts of honor, and is regu- 
lated by peculiar provisions established by royal ordinance. In case of a quarrel which may 
give rise to a duel, the parties are bound, in the first place, to lay the matter before the council 
of honor; the council reports to the proper commanding officer, and proceeds to investigate the 
facts of the case, by verbal interrogatories or written statements from the parties, or by the 
examination of witnesses, endeavoring to obtain a complete knowledge of the origin and all the 
circumstances of the case, and the characters of the parties, with a view to arrange an accommo- 
dation, if practicable. If the remonstrances of the council prevail, and the proposed settlement 
of the difficulty is accepted by the parties, (to whom it is communicated either verbally or in 
writing,) the demands of honor are considered as entirely satisfied by the decision of the council. 
When the parties are not content to abide by the decision of the council, or when the council 
cannot effect an amicable arrangement, the affair is carried before the court of honor, and inves- 
tigated as in other cases. The court may find : 1. That the honor of the parties is not implicated, 
and that no further proceedings are required. 2. That the quarrel ought to be settled by 
explanations and reconciliation. 3. That the officers ought to be retired or dismissed. The last 
decision requires, of course, the sanction of the King. In ordinary cases, the decision of the 
court is to be regarded as definitive, and no further satisfaction can be demanded. But, in some 
cases, the court may regard themselves as incompetent to settle the quarrel, and may, therefore, 
decline to take cognizance of it ; or the parties may declare that they are not satisfied. The 
action of the court then ceases, and the parties become amenable to the authority of the council 
of honor, under the laws regulating duels. 

When informed that a duel is resolved on, the council of honor has the right to be present 
on the field, in order to bring about a reconciliation, or to regulate the conditions of the combat, 
by preventing the use of improper arms, &c., and putting an end to the contest when they think 
proper, the combatants being bound to obedience. 

After the duel, another investigation takes place, and the parties are brought before a court- 
martial, whose decision is immediate, and condemns the combatants, or the survivor of them, to 
punishment according to a prescribed scale, applicable to the several cases, according to the 
conduct of the affair and the results, of the combat. Thus, in case of an ordinary duel, where 
neither of the parties is killed, the penalty is confinement from one month to two years in a 
fortress, according to the severity of the wound ; in a mortal duel, when the survivor has caused 
the death of his adversary by intentional neglect of the prescribed or customary forms, confine- 
ment from ten to twenty years in a fortress, and dismissal from the army ; so in other cases, of a 
duel without notice to the council, or one without seconds, additional penalties are prescribed; 
and in these cases the seconds and witnesses are punished with confinement from one to six 
months; in other cases, if the conduct of the seconds is irreproachable, they incur no penalty. 

If the court-martial finds that one of the parties is guilty of the duel and the other innocent, 
the former is punished twice as severely as the latter. If the survivor of a fatal duel is declared 
innocent of the duel, his punishment is much reduced in degree. In case of a mere formal duel 
where no malice is shown, and no serious results ensue, a slight penalty only is inflicted by the 
commanding officer. 

If an officer seeks a quarrel with a member of the council on account of their decision he 
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incurs tlie same penalty as if he were guilty of the same offense towards a superior officer in the 
execution of his duty. 

The Prussian system of military judicature has heen described with some minuteness, on 
account of its peculiar nature and its adaptation to the character of the people and to the consti- 
tution of the military force, and because it is thought to be little known among the officers of 
our army. It may be worth while to quote a few decisions made by courts of honor: 

1 . An officer was sentenced to be dismissed for having borrowed money from his servant. 

2. An officer received a reprimand for blaming in an offensive manner the acts of the 
government. 

3. A retired officer addicted to gambling was deprived of the right of wearing the uniform. 

4. An officer who said to another "what you say is stupid," was sentenced to make an 
apology. But the person insulted, not satisfied with this reparation, killed the other in a duel, 
and was punished for it according to the laws and regulations concerning courts of honor. 

Kewards. 

In Prussia, as in other German States, and among the people of Europe generally, one of 
the most valued rewards of merit is the decoration of an order, as a mark of approbation for good 
service or distinguished actions, either in civil or in military life. Besides foreign orders, 
which they may be permitted to receive, there are as many as fifteen crosses or medals which 
can be bestowed on the Prussian officer or soldier. Several of these are exclusively military, 
and imply the performance of some brilliant act or faithful service under difficult circumstances ; 
and the power of conferring these distinctions, to which are often attached the benefits of 
pensions and nobility, forms a most important auxiliary, in the hands of European sovereigns, 
to the usual means of rewarding merit in a great number of cases to which it is impossible to 
apply the more substantial reward of military promotion. 

These honorary distinctions, and the usually rapid promotion which takes place in the 
large armies of continental Europe, account for the absence, in those armies, of the somewhat 
anomalous system of hrevet promotion, which has been ingrafted on our military code as a kind 
of substitute for such honors and rewards. 



AUSTRIA. 



During the late war in Europe the Austrian army consisted of more than 600,000 men, viz : 

Infantry 489,000 

Cavalry 67,000 

Artillery 47,000 

Engineers 11,000 

Pioneers 7,000 

Besides troops of the train and of special corps, and the gend'armerie, or interior police force, of 
about 20,000 men. The active troops, not including depot battalions, &c., amounted to 476,000 
men. 

The Emperor exercises the immediate direction of military affairs. There was no Minister 
of War ; but the orders of the Emperor were conveyed to the commanders and others charged 
with the execution of them through the ' ' Central Military Bureau ' ' of the Emperor ; at the 
head of which was his principal aid-de-camp and adjutant general, (Count Griinne,) assisted by 
nine officers of all grades. 

There is a Bureau of General Direction of Military A"ffairs, (corresponding with that of a 

6m- 
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war minister or commander-in-cliief,) over which presided a member of the imperial family. It 
is divided into four sections — 

1. The service of aides-de-camp. 

2. The Bureau of Military Operations. 

3. The administrative duties, of which there are twelve subdivisions : general correspondence 
and bureau duties, recruiting, remounts, invalids, subsistence, equipment, medical affairs, mili- 
tary frontiers, marine, fortifications, accounts, judicial business. 

4. Establishments for instruction and education. 

Each of these sections is under the direction of a general officer, assisted by the requisite 
number of other officers of various grades. Some of the subdivisions of the third section are 
under the direction of military, others of civil officers of several grades. 

Other bureaus of the administration are: 

General Direction of Artillery: divided into two sections, and each section into three depart- 
ments, under a general of artillery and twenty-one field officers, &c. 

General Direction of Engineers: in six departments, under a lieutenant general and seventj''- 
five field officers, &c. 

Superior 31ilitary Tribunal: three general officers and five judge-advocates. 

Court of Appeals: one general officer, a judge-advocate general, and twelve assistant judge- 
advocates, &c. 

General Staff Corps: consisting of one quartermaster general, one lieutenant general, two 
major generals, seventeen colonels, twelve lieutenant colonels, twenty-two majors, forty-one first 
captains, forty-two second captains. 

These officers are employed — • 

1. In the Bureau of the ' Commander-in-Ohief. 

2. On the staffs of the four armies, and of the several army corps and military governments. 

3. In the Chorographic Bureau, (description of countries.) 

4. In the Bureau of Military History. 

5. In the Bureau of Movements and Statistics. 

6. In the military geographical corps and Geographical Institute, Vienna. 

7. In the military schools as professors. 

8. On the surveys and maps of various provinces. 

The pioneer and pontonnier corps, and the flotilla corps, (for service on the lakes and rivers,) 
are also under the direction of the Quartermaster General. 

There is a Bureau of Inspection of Arms in the hands of the troops, under a lieutenant general, 
with twelve inspection districts. 

A Bureau of the Train, under a lieutenant general. 

A Bureau of Inspection of Gend'armerie. 

The military forces are distributed into four armies, occupying different districts of the 
empire. The army of the Danubian principalities is a separate command. The headquarters of 
the four armies are, respectively, at Vienna, Verona in Italy, Buda in Hungary, and Lemberg 
in Gallicia. The last consists of a single army corps. Each of the others contains four army 
corps, and a general staff, consisting of the commander, an aid-de-camp general, an orderly 
officer, a director of artillery, a director of engineers, a bureau of operations, a quartermaster 
general and staff corps, a bureau of military administration in five sections, a pay and dis- 
bursing bureau, an inspection of arms, a surgeon general, a judge-advocate general, a chaplain 
general. 

Each army corps has a similar staff, and is composed of two or three divisions of infantry, a 
brigade or detachment of cavalry, a reserve of four or more batteries of artillery, a detachment of 
pioneers, a sanitary company for the service of hospitals and ambulances, a detachment of dragoon 
orderlies, a detachment of guides, a detachment of pontonniers, a detachment of the train, a 
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detachment of bakers, a commissariat detachment. A cavalry army corps contains two divisions 
or four brigades of cavalry. A division of infantry consists of two brigades of infantry and two 
to four squadrons of cavalry. An infantry brigade consists of four battalions of infantry of the 
line, one battalion of light infantry, and a light foot battery of artillery. A cavalry brigade : 
two or three regiments of cavalry, and a battery of horse artillery. A mixed brigade is an 
infantry brigade with two squadrons of cavalry. 

The superior grades of officers in the Austrian army are : 

Field marshal. 

General of artillery (feldzeugmeister) or general of cavalry. 

Lieutenant general, (feld marschall-lieutenant.) 

Major general. 

Colonel. 
The other grades are: lieutenant colonel, major, first captain, second captain, first lieutenant, 
second lieiitenants of two classes, cadet. The whole number of officers is about 15,000. 

The regiments of infantry, cavalry, and artillery, are designated by numbers } but each 
regiment is known and usually called by the name of its honorary chief ov proprietor, (inhaber.) 
The proprietors are members of the imperial family, foreign sovereigns or princes, or distin- 
guished officers of the army. Some of the regiments have permanently the names of distinguished 
persons, as "Nicholas I, of Eussia." These regiments, and those named after foreign princes, 
have a "second proprietor;" but most of them change their names when they change their 
chiefs. The immediate military command of the regiment centers entirely in the colonel, or 
actual commanding officer ; but the proprietor exercises certain privileges in reference to the 
appointment and promotion of junior officers, the marriage of officers, &c. 

The colonel alone directs and controls the administrative service of the regiment; there is no 
council of administration. The regimental staff consists of a chaplain, or chaplains of different 
churches, if necessary, a judge-advocate, a surgeon, an adjutant, battalion adjutants taken from 
the line, accounting officer. There are also "regimental agents" in cities, for the affairs of some 
of the regiments, on the English system. In the administration of the interior service of the 
regiment, the colonel is assisted by a captain and eight quartermaster sergeants. This captain 
has charge of all the accounts and returns of money and supplies, as well as the muster-rolls and 
other records of the regiment. He receives from the captains of companies the estimates and 
requisitions, and forwards them to the local department of supply from which they are issued. 
The regimental chest has three keys, one of which is kept by the colonel, one by a field officer, 
and one by a captain. These officers must, therefore, be present at all deposits and issues of 
funds, which are handed over to the disbursing officer, and by him paid to the captains, who 
thus become responsible for the individual payments. 

Clothing and equipments are prepared in great manufacturing establishments of the State, 
under a special administrative department. When desired by the regiments, materials for 
clothing, &c., are issued to them, and made up by regimental workmen. Arms and ammunition 
are furnished by the proper department of the artillery. Bread is prepared in government 
bakeries. 

The regimental accounts and returns are submitted to examination and inspection by the 
"war commissary," or other officer charged with the musters and settlement of accounts. This 
settlement appears to be final^ so far as regards the regimental officers. 

The army is recruited by provinces or districts, each of which is required to furnish a certain 
number of men for certain regiments. In this manner, notwithstanding the great variety of 
nations and languages which are found in the Austrian dominions, each regiment preserves its 
nationality. The recruits must be not less than nineteen years of age ; the term of service is 
eight years under the colors, and two years in the reserve, which is liable to be at any time 
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recalled into active service. Substitutes are not allowed to be Hired as sucb, but exemption from 
service may be obtained by tbe payment of a sum of money, varying from about $250 to $350. 

The provinces bordering on Turkey furnish a special force for their own defense, called 
"the frontier infantry," of about 55,000 men, who are distributed in garrisons and small posts 
on the frontiers. These troops are military colonists, having lands granted to them on the 
condition of service, and of supporting themselves in time of peace. The civil government of 
these provinces is vested in the commanding general . 

The appointment of officers is made in various ways ; but care is always taken that the fitness 
of the candidates shall be ascertained, as far as possible, by previous examinations. A great 
proportion of officers are appointed from the military schools ; but any young man, capable of 
passing the rec[uisite examination, may offer himself for appointment. In every regiment there 
are many cadets, who enter to fit themselves for promotion. They are appointed by the propri- 
etors of regiments, and they receive a certain stipend from their parents — about six to ten dollars 
a month. They form a separate mess, and they are instructed by officers of the regiment detailed 
by the colonel. The applications for these appointments go through the colonel, who furnishes 
the proprietor information as to the character, &c. The candidate must be not less than sixteen 
years of age, and must be able to pass an examination in the usual branches of elementary 
studies, before a board of a field officer and two others, appointed by the commander of the army 
corps to which the regiment belongs. After two years' service, he may be examined for promo- 
tion, and become a candidate for a vacancy. The graduates of the military academies have 
preference to appointments ; but in the regiments the Emperor appoints them only in the 
proportion of one graduate to two cadets advanced by the proprietor. The latter may also 
promote competent non-commissioned officers, in the proportion of one of this class to three 
cadets. Sons of soldiers entering as cadets are supported by the State ; if not competent for 
promotion, they serve as non-commissioned officers or privates ; others are admitted, on the same 
terms, into the military schools. 

Promotions in the army are generally made according to seniority, up to the grade of major. 
The proprietors of regiments have the right of nomination to the grade of captain, inclusive ; 
from that grade promotions are made by the Emperor, according to lists of merit kept in the 
War Office ; above the grade of major, promotions are made by selection. 

The government provides, with great liberality, the means of education and instruction for 
officers. The system of military schools has been lately reorganized, as shown in the following 
tabular statement : 



No. 



12 
12 
4 
6 
3 
2 
5 



55 



Kind of school. 



Primary schools 

Upper preparatory schools 

Cadet schools 

Infantry school-companies 

Cavalry school-squadrons 

Frontier school-companies 

Artillery school-companies 

Engineer school-company 

Pioneer school-company 

Flotilla school-company 

Marine school-company 

Naval academy 

Pupils for practice at sea 

Neustadt military academy 

Artillery academy 

Engineer academy 

Upper artillery and engineer academy, for officers., 

Staff school, for officers 

Institute, for non-commissioned officers 



Whole number of pupils. 



No. of pupils. 


Ages of pupils. 




Years. 


1,200 


8 to 12 


2,400 


12 to 15 


800 


12 to 15 


720 


15 to 17 


180 


15 to 17 


240 


15 to 18 


600 


15 to 18 


120 


15 to 18 


120 


15 to 18 


.60 


15 to 18 


150 


13 to 17 


100 


13 to 17 


50 


17 to 19 


400 


15 to 19 


200 


16 to 19 


200 


16 to 19 


40 
30 
60 










7,670 
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The pupils pass from the lower schools to the higher, according to their capacities and 
fitness. 

The oldest of these institutions was established by the Empress Maria Theresa, about the 
year 1*750, and its hall is now adorned with many portraits of Austria's most distinguished 
marshals and generals, who were graduates of the academy at Wiener-Neustadt. When the 
new system shall have been carried into complete operation, the country may well expect that 
its accomplished corps of officers will be unsurpassed by any others, in military science and 
instruction. 

The despotic and military nature of the government of this Empire, its great extent, the 
various and heterogeneous nations which compose it, with the corresponding varieties of climate, 
character, and language, make it highly important for good government that the military officers, 
who exercise a great share in its administration, should be men of ability and accomplished 
education ; such as were employed, at the time of our visit to Verona, to assist Marshal Eadetzky 
in the government of Lombardy. The mere command and instruction of the troops, and the 
proper execution of strictly military duties, require of the officers the familiar use of several 
languages and dialects ; for, in order to produce a harmonious action among the various nations, 
the government places G-erman officers in the Italian, Hungarian, and Sclavonic regiments, and 
vice versa; and with the same view, the commands are given in German to all the troops. From 
obvious motives of State policy, too, the troops do not generally serve among their own country- 
men. Thus, Italian and Hungarian regiments are found in the garrison of Vienna, whilst in 
the beautiful plains of Lombardy the people are kept in subjection by bands of Austrians and 
Bohemians, &c. 

" The hostile hordes 
Of many-nationed spoilers from the Po 
CluafT blood and water." 

The bond of brotherhood, the kind of Freemasonry, which unites together military men, 
even of different nations, (as we often experienced in our travels,) is strikingly exemplified in 
the ion-hommie and cordiality of manner towards each other observable among the officers of 
the Austrian army, and this is encouraged by the policy of the government. In their familiar 
intercourse, it is the custom of the officers to address their comrades in the second person singular, 
as brothers, or members of one family. A similar spirit characterizes their intercourse with 
strangers ; they take a pride in being distinguished, even from other Germans, by an elegant 
courtesy and amiable frankness of manner ; and in no country which we visited in our journey, 
had we a more cordial reception than in Austria, or more agreeable association than with 
Austrian officers of all ranks, from the highest to the lowest grade ; from the field marshal to 
the lieutenant. 

In garrison towns the officers do not live in messes ; each one takes his meals where he 
chooses ; and single officers, or knots of four or five, may be met with at the tables of hotels 
and restaurants. Previously to 1848, they were not required to wear the uniform when off duty, 
and a good deal of confusion and inconvenience resulted from this practice during the troubles of 
that period, in consequence of their not being able to recognize each other. At present they are 
always in uniform ; but when not on service, they dispense with the sash, and wear a light and 
neat forage cap. 

The marriage of officers is not encouraged, and few junior officers are married. The govern- 
ment allows no pension to a widow ; but, before the officer can receive permission to marry, he 
must deposit with the government securities to the amount of $3,000, for the support of his 
family in case of his death. The proprietor of a regiment can give permission to one sixth of 
his officers to marry ; after that number, permission must be obtained from the Emperor. 

The remarks made on Prussia, with respect to honorary distinctions by crosses and medals, 
so much valued by all the German nations, apply equally to Austria. Marshal Radetzky's 
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splendid collection of decorations contained the crosses of thirty orders, received from most of the 
sovereigns of Europe, the British being among the exceptions. There are four great military 
orders in Austria, the principal being that of " Maria Theresa," which, besides honorary privi- 
leges and noble rank, confers pensions on its members. 

For the education of young men intended for the medical staff, there is a fine institution at 
Vienna, called the " Josephinum ;" it receives 300 students, who enter at eighteen, and remain 
three years for instruction as physicians, or two years for surgeons. The appliances for instruction 
appear to be excellent ; and the museum of anatomical models in wax, prepared at Florence, is 
one of the "sights" of Vienna. 



FBANOE. 



The whole force of the French army in 1855, exclusive of gend'armerie, veterans, &c., was 
about 550,000 men, viz : 

Infantry 382,000 

Cavalry 86,000 

Artillery 57,000 

Engineers 8,000 

Administration, &c 17,000 

550,000 

The whole number of officers of all kinds is about 20,000. 

Under the decrees and orders of the Emperor, the direction and administration of the mili- 
tary force are exercised by the Minister of War. 

The personal staff of the Emperor consisted in 1855 of eleven aides-de-camp, (generals or 
colonels,) and twelve orderly officers, (majors or captains.) 

The War Ministry is organized in seven divisions, besides the personal staff and cabinet of 
the Minister, as follows : 

FiEST Division. — The personnel of the army, under a lieutenant general : 

1st Bureau. — General Correspondence. 

2d " Staff and Military Schools. 

3d " Recruiting and Discharges. 

4th " Justice. 

5 th " Infantry. 

Gth "■ Cavalry. 

'Tth " Gend'armerie. 

The chiefs of these bureaus are civil officers. 
Second Division. — Service of the artillery, under direction of a lieutenant general : 

Ist Section. — The personnel, under a lieutenant colonel. 

2d " Materiel and accountability, under a colonel. 
Third Division. — Service of engineers, under a lieutenant general : 

1st Section. — Personnel, under a civilian chief. 

2d " Materiel and accountability, under a major. 
FouETH Division. — Administration, under an intendant : 

1st Bureau. — Personnel, Transportation, Trains. 

2d " Subsistence and Fuel. 

3d " Medical Officers, Hospitals, Invalids. 

4th " Clothing, Camp Equipage, Harness. 

5th " Pay, Musters, Interior Administration. 
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The chiefs of bureaus are civilians. 

Fifth Division. — Affairs of Algiers, under a lieutenant general : 

Four Bureaus. — Under civil chiefs. 
Sixth Division. — Depot de la guerre, under a colonel : 

1st Section. — Geodesy, topography, drawing, and engraving maps, under a lieutenant 
colonel. 

2d " Military history, statistics, archives, under a colonel. 

Seventh Division. — General accountability, under a civilian chief, as are also the several 
bureaus : 

1st Bureau. — Eevision of Accounts oi Expenditures. 

2d " Distribution of Funds, &c. 

3d " Property Accounts. 

4th " Pensions. 

5th " Interior service of the War Office. 

6th " Laws, Archives, Decorations. 

The Minister of War is further aided by several consulting committees or boards, composed 
principally of general officers, viz : 

For the staff 13 members. 

For the infantry 6 " 

For the cavalry 6 " 

For the gend'armerie 6 " 

For the artillery 9 

For the engineers 10 " 

For theaffairs of Algiers 11 " 

For the medical department 5 " 

For the veterinary department , 10 " 

For public works 18 " 

For pay and allowances 15 " 

The general officers of the army are : 

Six marshals of France, (twelve in time of war.) 

Eighty generals of division, (lieutenant generals.) 

One hundred and sixty generals of brigade, (major generals.) 
There are also many generals on the reserved and the retired lists. Major generals are 
placed on the reserved list at sixty-two years of age ; lieutenant generals at sixty-five to sixty- 
eight years, with three-Ji/ths of their regular pay. They are liable to be called into service in 
the interior of the empire. They are retired with pensions only at their own request. Besides 
the functions of command of districts, divisions, and brigades, the lieutenant generals and major 
generals are employed as inspectors general, and as chiefs of the stafl' of armies and army corps. 
Generals of engineers and artillery are included in the above number. 

The staff corps is composed of five hundred and sixty officers, from colonels to lieutenants, 
who are employed as aides-de-camp, and on the staff's of divisions and brigades, as professors at 
the military schools, and in the topographical and statistical business, of the depot de la 
guerre. The lieutenants are detached for four years' regimental service in the infantry and 
the cavalry, and another year, sometimes, in the artillery or engineers, before they are put on 
staff duty. There is a special school for the education of officers intended for the staff corps. 

The military intendancy is a corps of two hundred and forty-six officers, charged with the 
administrative duties of the army and the accountability — that is to say^ with the supplies in 
money and in kind for every branch of the military service : provisions and forage, clothing and 
camp equipage, quarters, transportation of all kinds, hospital stores, and ambulance service. 
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military prisons, &c. The officers are taken exclusively from tlie army, of tlie several grades 
from colonel to captain, and they retain military rank— the principal intendant having the rank 
of major general. 

For the performance of the various services of the intendancy there are large corps of officers 
and men, called "troops of the administration," composed of workmen of various trades, hospital 
attendants, drivers, clerks, &c., who are employed with the armies in the field, or in the estab- 
lishments for constructing, repairing, and preserving the equipments and stores required for the 
service of the troops. There are seven companies of workmen, and six squadrons or twenty-four 
companies, of the train, numbering 12,000 men; and 3,000 attendants for the service of the 
hospitals. The companies of workmen are recruited from the other corps of the army, with men 
who have served one year, and not more than two years, and who have some useful trade, such 
as : bakers, millers, butchers, shoemakers, masons, carpenters, locksmiths, from which the 
nature of their service may be deduced. The troops of the train are charged with conducting 
ambulances and other means of transport for the sick and wounded ; transporting the materials 
for subsistence, hospitals, clothing, and camp equipage; the military chest, the mails, the papers 
and archives, (except those of the artillery and engineers,) and the transportation of all supplies 
which the troops cannot receive at the place of distribution. In the execution of these services 
the officers of the corps of military intendants exercise authority over the officers and men of the 
troops of the administration. 

Themedical department consists of 1,2'7'7 surgeons, and 162 apothecaries. This body is now 
recruited by pupils of the Military Medical School recently established at Paris. The surgeons 
are attached to armies or districts as inspectors, or to hospitals, regiments, and corps as medical 
officers. They have different grades, as inspectors, principal physicians or surgeons, and assist- 
ants ; but have no assimilated rank with other officers of the army, nor do they exercise any 
command either in hospital or in the field. 

Special Staffs. — The garrison staff corps consists of 341 officers and employes of various 
grades, who perform, in tlie garrisoned towns and forts, the duties of commandants, town majors, 
adjutants, clerks, chaplains. 

The artillery and engineers have each a large staff of officers and employes, (guards and store- 
keepers, &c.,) who are charged with the direction of their respective affairs in the military 
districts, garrisons, schools, and manufacturing establishments, and with the care of depots of 
stores and supplies pertaining to the service of those corps. The officers for these staff duties are 
selected from the whole corps, and remain in the line of promotion. But there is a certain 
number of captains of artillery, called "captains with fixed stations," who are exclusively 
attached to the direction of artillery, and who, in consideration of a fixed residence, renounce 
their promotion, but retain the command of their grade. The generals of engineers and artillery 
select their aides-de-camp from the officers of those corps. 

The artillery establishments are : 

The central depot at Paris, (library, museum, workshops for instruments and experi- 
ments.) 

Ten regimental schools for the instruction of officers, non-commissioned officers, and soldiers. 

The central school of pyrotechny. 

The twenty-six directions of artillery, for regulating the service of the arm in the several 
territorial districts. 

Eight arsenals of construction. 

The forges employed to furnish iron and steel for the arsenals, and shot and shells. 

Four manufactories of small arms. 

Three cannon founderies. 

Eleven powder mills. 

Seven refineries of saltpeter. 
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A refinery of sulphur. 

A depot of sulphur. 

The "school of application" at Metz is common to the officers of artillery and engineers. 

The organization of the corps of artillery is explained under the head of "field artillery." 

Appointment and Promotion of Officers. 

A candidate for the appointment of second lieutenant (or suh-lieutenant) must be at least 
eighteen years of age, and must have served two years as non-commissioned officer^ or be a 
graduate of a military school. 

For promotion to be a first lieutenant or captain, the officer must have served two years in 
the next lower grade. 

For a major, or the corresponding rank oi chef de hafaillon or chef d'escadron, he must have 
served four years as captain. 

A lieutenant colonel, three years in the lower grade. 

A colonel, two years as lieutenant colonel. 

A major general or lieutenant general, three years in the next lower grade. 

A marshal, three years as lieutenant general, and the chief command of an army or army 
corps, before the enemy. 

For brilliant actions, noticed in general orders, promotions are made without regard to the 
above rules ; and generally, in time of war, the term of service required for promotion may be 
reduced one half. 

Ordinary promotions are made partly by selection of the Emperor, partly by seniority. 

For the lowest grade of lieutenant, one third of the appointments are made from non-com- 
missioned officers ; the others from the military schools. 

In time of peace, tiuo thirds of the first lieutenants and captains, and one half oi the majors 
and officers of corresponding rank, are promoted according to seniority; in time of war, the 
majors, &c., are all promoted by selection. 

All officers of suj)erior rank to major are promoted by selection, at all times. 

Selections for promotion are regulated by lists of merit prepared every year at the general 
inspections. No brevet or honorary rank can be bestowed. There are special rules for the 
promotion of officers of the medical stafl'and the administration, similar to those for officers of 
regiments and corps. 

Military Schools. 

The most ample means are provided for the instruction of officers and non-commissioned 
officers, in all branches of the military service, as will appear from the following summary 
statement : 

In the regiments of infantry and cavalry there are regimental schools for the instruction of 
non-commissioned officers, to prepare them for promotion, under the direction of officers. The 
infantry have also regimental schools of practice in firing, for the officers and non-commissioned 
officers. 

For the artillery non-commissioned officers and soldiers there are ten regimental schools, 
established in fixed garrisons, with officers as instructors ; and for the engineers, three similar 
schools. 

The military schools, properly so called, are : 

1. The Preparatory School, at La Fleche, for the education of 400 sons of officers, or of non- 
commissioned officers killed in action, to prepare them for the higher military schools ; paying 
pupils are also admitted ; pupils received from ten to twelve years old. 

2. The Polytechnic School, at Paris, to prepare young men for any of the scientifc corps of 
7 m 
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the army, navy, or civil administration of the government ; such as the artillery, engineers, 
staff, naval constructors, hydraulic engineers, civil engineers, mining engineers, powder manu- 
facturers, &c., &c. 

3. The Military School of St. Gyr, to prepare pupils for officers of infantry and cavalry, and 
some for the staff. 

4. The Staff School, for officers of the staff corps, at Paris. 

5. The School for officers of Artillery and Engineers, at Metz. 

6. The Cavalry School, for officers and non-commissioned officers, at Saumur. 

7. The Normal School for Firing, for infantry officers, at Vincennes. 

8. The Normal Gymnastic School, for non-commissioned officers, at Vincennes. 

9. Tlie Military School of Music, at Paris. 

10. The Pyrotechnic School, at Metz. 

11. The School of Medicine and Pharmacy, at Paris. 

12. The Veterinary School, at Alfort. 

Eecruiting. 

The French army is recruited by conscription and by voluntary enlistment. The conscrip- 
tion includes all Frenchmen of the age of twenty years ; but certain circumstances or occupations 
procure exemption from service. The men required from each district are drawn out by lot. 
Those not drawn form a reserve, liable to be called out at any time. A council of revision decides 
on the qualifications, exemptions, &c. Substitutes fit for service are allowed. The minimum 
stature for the recruit is five feet one and a half inch. The recruits are received at depots of 
the corps for which they are required ; the number of men and the corps being designated in the 
decree by which they are called out. 

The term of service is seven years, but the actual service with the colors is frequently limited 
to four or five years. Soldiers discharged before the expiration of their term, together with the 
conscripts not called into the service, form the reserve, which amounts to about 180,000 men. 

The corps of g'ejwi'armerte is recruited from the soldiers of the army, of which it maybe 
considered as forming a part. The force is about 25,000 men. 

The national guard or militia is also an important addition to the military force of the 
empire, amounting to about 100,000 men, who may be used to replace the regular troops in the 
interior of the country. 

Ketirbment from Service — Pensions — Pay. 

The retiring pensions are regulated according to rank and length of service. The right to 
a pension is acquired by thirty years of actual service. Certain allowances are made for special 
services and for campaigns. For services beyond thirty years the pension is increased; and also, 
for service of more than twelve years in the grade on which the pension is allowed. 

The retirement of general officers has been already mentioned. 

Wounds or diseases contracted in the service give a right to pensions at various rates, 
according to the degree of disability, or to admission into the magnificent asylum for invalids in 
Paris. 

Pensions are allowed to widows and children of officers and soldiers who have been killed in 
battle or in active service, or who have died on account of wounds, or of contagious diseases 
contracted in actual service, or who have died in the enjoyment of a retiring pension. The 
widow's pension is generally one fourth of the pension of the husband, according to grade. After 
the death of the mother, the pension descends to the children until the youngest is twenty-one. 

The pay of officers in service depends on their position, whether m actual employment or 
waiting orders, (applied to general and staff officers unemployed,) or temporarily retired and 
unemployed, by disbandment of corps, loss of position by captivity, &c. The last class of officers 
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are recalled as occasion offers, to fill one half of the vacancies that occur in their respective arms. 
Officers may be dropped from the rolls on account of incurable disease, or as a punishment for 
faults ; in the latter case, the removal is made on the report of the Minister of War, after inves- 
tigation by a court of inquiry; in some cases, the officer thus dropped from service is allowed a 
certain rate of pay. 

The pay and allowances vary, also, with the state of the troops, whether on peace establish- 
ment, assembled for active service, (as in camps of instruction, or preparation for war,) or in war. 
The war pay is uniform ; but the compensation in time of peace depends on the individual 
position of the officer or soldier in actual service; such as whether he is stationary or on a march, 
present or absent from his regiment, on furlough, in hospital, in confinement, or a prisoner of 
war. There are also supplementary allowances for pay, for peculiar circumstances, as : for 
length of service ; for traveling allowances ; for residence in Paris ; for professors and instructors 
in the schools ; for recruiting depots ; for table money to certain commanding officers and others ; 
commutation for forage, quarters, and furniture; subsistence; payment for horses and property 
lost, &c. 

The soldiers receive only a small portion of their pay, &a pocket money, {centimes depoche;) 
the expenditure of the remainder is regulated by the regimental council of administration, for 
their subsistence, clothing, repairs of arms and equipments, &c. In each regiment, a captain 
performs the duties of treasurer or paymaster, and another, those of clothing officer. The funds 
are drawn from a treasury agent, (sub-treasurer,) as in our service. 

The accountability for all expenditures in the War Department is conducted within the 
Department. The accounts, when audited and settled, are reported to the "court of accounts," 
which registers the receipts and disbursements for the whole Empire, in all the departments of 
public service. 

This branch of the business of the army is conducted by the corps of military intendants, 
whose duty it is not only to verify the muster-rolls of the troops and the property returns by 
actual inspection, but also to examine and verify the accounts and returns relative to the interior 
administration of regiments and corps, all of which must be submitted to their inspection at any 
time which they may appoint. In this inspection, the intendant verifies the muster-rolls, the 
soldiers' account books, the company books, the mess books, the quality and condition of the 
clothing and equipments, and countersigns the registers of the council of administration relative 
to these matters. 

These inspections and verifications are independent of the military reviews and inspections 
of the troops, in relation to their instruction and preparation for service, which are made by 
general officers designated for that purpose, in the several arms of service and in the several 
military divisions of the Empire ; either at annual visits, or when specially detached for the 
purpose by the Minister of War. Special inspections of the condition of arms in the hands of 
the troops are made by officers of the artillery appointed for that purpose. 

Furloughs. 

In time of peace, regular furloughs are allowed to a certain number of officers and soldiers 
during six months, from October 1 to March 31. The proportion depends on the actual force 
of the command, but is generally about one thii^d of the officers and one eighth of the enlisted 
men. This is partly a measure of economy, on account of the reduced pay on furlough, and its 
execution, in regard to time, is in some degree regulated by the state of the supplies, as well as 
by political circumstances. For officers, furloughs are granted only on their own requests, and 
the furlough time may be divided between several officers of the same grade. For field officers, 
administrative officers, and the medical stafi", the furloughs must be sanctioned by the Minister 
of War. To the soldiers, furloughs are given after two years' service, to men who have completed 
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their military instruction, and who have a fixed domicil and means of support. The furloughs 
are given by the council of administration^ countersigned by the intendant officer and approved 
by the Inspector General. Generals commanding divisions may give temporary furloughs during 
the furlough season, provided the whole number absent does not exceed the limits established 
by the Minister of War. 

Sick leaves may be granted, not to exceed six months, to accompany officers or soldiers, by 
the generals in command of territorial divisions ; to field officers, or for a longer time, they must 
be authorized by the Minister of War, as also furloughs for private business. 

Military Districts. 

For the command and administration of the troops, the territory of France is divided into 
iwenty-one military divisions, which are subdivided into eighty-Jive districts, corresponding with 
the geographical departments. Algiers comprises three divisions. 

Each division is commanded by a general of division, (lieutenant general,) and each district 
by a general of brigade, (major general,) assisted by a suitable number of staff and administra- 
tive officers. The staff of a division includes a general commanding the artillery; but with 
regard to the operations of the arsenals and manufacturing establishments of the artillery and 
engineers, the officers in charge correspond directly with their respective administrative chiefs 
or bureaus of the War Department. The directors of fortifications correspond, in relation to the 
troops under their orders, through the usual channel of the general of division. 

Since our visit to France, the territory has been further distributed into five great military 
departments, the troops in each being under the command of a marshal. 

Of the Administration of Justice. 

There are three kinds of military courts, viz: 
Courts-martial. 
Courts of Appeal or Ke vision. 
Courts of Inquiry. 

In every territorial division, in every active division of an army in the field, and in every 
garrisoned place in a state of siege, there are two permanent courts-martial, called the first and 
second courts, which have concurrent jurisdiction, at the option of the commanding general, of 
military offenses committed in the division. They are composed of seven members, assisted by 
an imperial commissioner, a judge-advocate, (rapporteur,) and a secretary. 

For the trial of persons below the rank of field officer, the court consists of a colonel, a major, 
two captains, a lieutenant, a sub-lieutenant, and a non-commissioned officer. 

For field officers, the sub-lieutenant and the non-commissioned officer are replaced by two 
officers of the rank of the accused, and for general officers a similar rule prevails. 

For the trial of officers of the intendancy, officers of that corps are associated with others on 
the court. 

The members of courts-martial are detailed by roster, according to seniority ; but a member 
must be at least twenty-five years old. 

The imperial commissioner and the judge-advocates are taken from the rank of major or 
captain, either in active service or retired. The secretaries are taken from retired officers and 
non-commissioned officers, or citizens who have belonged to the army. All these officers are 
appointed by the Minister of War, and the appointments are revoked by him, on the report of 
the general of division. 

The commissioner is particularly charged with the observance of the necessary formalities, 
and with attending to the correct application of the laws. The judge-advocate is the prosecuting 
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officer ; he may be assisted^ if necessary, by one or more substitutes. The secretary records the 
proceedings, and attends to all the writing. 

The commanding officer, informed of an offense, directs the judge-advocate to inquire into 
the evidence, and, on his report, convenes the court for the trial. A majority of five out of 
the seven members is necessary for conviction. The decision of the court is immediately 
announced : in case of conviction, the accused has twenty-four hours allowed to make an appeal, 
and a like time is allowed to the commissioner for the same purpose ; in case of appeal, the record 
is sent to the court of appeal. 

After the final decision, the judge-advocate makes known the sentence to the commanding- 
officer, to be carried into immediate execution. A report of the sentence is sent to the corps to 
which the accused belongs, and to the Minister of War. 

The penal code defines, as minutely as possible, the punishments for specified offenses. The 
court determines the extent of the penalty in cases where the law allows any latitude. The 
punishments are : death, the galleys from five to twenty years, confinement in irons from two to 
twenty years, imprisonment, solitary confinement, hard labor on public works, ball and chain, 
dismissal from service, &c. Military prisons are provided in the principal garrisoned towns, 
under the dii-ection of officers of the administration. 

There are hvelve courts of appeal, established at fixed points, and one in each division of an 
active army and in a beseiged place. The court consists of five members : a general, a colonel 
or lieutenant colonel, a major, and two captains. The imperial commissioner is of the rank of 
field officer ; the duties of judge-advocate are performed by oneof the members of the court. The 
members are appointed by the same authority as for courts-martial ; their age must be at least 
thirty years. The courts of appeal decide, by a simple majority of votes, concerning the validity 
of judgments referred to them, as to the legality of the constitution of the court-martial, the 
competency of their jurisdiction, the violation of law in the forms of proceeding, or in the penalty 
adjudged. If the judgment of the court-martial is not sustained, the case is remanded to the 
other permanent court or to the court of another division, or other competent court, for a new 
trial ; if the judgment is confirmed, it is returned to the court to be executed. 

Comets of inquiry are instituted for the investigation of accusations against officers involving 
their dismissal, either as a punishment, or for being on the retired list more than three years, or 
for having been condemned to imprisonment for more than six months ; the object of the inquiry 
being to decide whether the officer shall be declared incompetent for recall to active service. 
These courts are of three kinds : regimental, divisional, or special. The regimental courts have 
cognizance of the cases of company officers ; the divisional courts of the cases of field officers 
and those not belonging to regiments or to the division ; the members of both are appointed by 
the division commander. The special courts have cognizance of the cases of general officers and 
military intendants ; the members are appointed by the Minister of War. These courts consist 
offve members, of whom at least two must be of the same corps as the accused. 

An officer can be brought before a court of inquiry only by the Minister of War, in France, 
or the general-in-chief, abroad. In the case of a general officer, the order of the Minister is 
always required. 

The investigation is not public; but it takes place in the presence of the accused. The 
decision is made by means of secret ballot, and the record is submitted for the action of the 
Minister of War. The decision of the court can be altered only in favor of the officer ; the court 
is dissolved as soon as the judgment is given. 

These courts of inquiry have some analogy to the Prussian "courts of honor," for deciding 
on cases of misconduct not relating strictly to the military service, nor specified in the penal code. 

For the interior government of soldiers, and for minor offenses against discipline, they are 
amenable to a regimental court, appointed by the colonel, and consisting of a field officer, the 
three oldest captains, and the three oldest lieutenants not belonging to the battalion or squadron 
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of the offender. In detacbed corps, the general of brigade appoints the court. The result of the 
investigation is reported to the general of division, who orders the offender, if convicted, to be 
confined, not more than two monshs, in a fort or military prison ; or, in case of an old offender, 
to be transferred to a disciplinary company ; reporting the decision in all cases to the Minister 
of War. 

G-BNERAL Remarks. 

To obtain a complete knowledge of the details of the organization and administration of the 
French army requires an examination of an immense number of laws and decrees, which are 
published in the " Journal Officiel Militaire." Of this work two large volumes are usually 
published every year, containing not only the general laws, but the most minute regulations for 
every branch of the service, the forms of returns and reports, &c. It is only in this way, or by 
consulting the books of regulations for the several arms and departments of service, which are 
reprinted separately, that an idea can be formed of the vast mass of papers which are used in the 
administration ; but a general view of the system may be obtained from the compendiums drawn 
up for the purpose of instruction, and especially from Yauchelle's " Cours d' Administration," 
in three volumes. 

The organization of the French military force, like that of the other departments of the 
government, necessarily experienced the effect of the sweeping measures of reform which were 
adopted in the first revolution, by which all the old traditions and privileges of favored corps and 
families were obliterated, and the field opened for the adoption of a system based on the single 
consideration of efficiency. How well this object was attained is evinced in the almost unparal- 
leled success of the military operations under the republic and the first empire ; and no subsequent 
government has ventured to depart materially from the principles then established. The French 
army may be said to possess a tiulj republican constitution. It is true that in other countries of 
Europe the principle of promotion of officers from the rank of common soldier is acknowledged, 
but the cases of its application are rare, and seldom attended with good results ; whereas in the 
French army it is not a barren principle, but a rule of constant and regular application ; so that 
the son of the meanest peasant, in obeying the conscription, may hope to attain the highest rank 
in the army. The instances of such success are too frequent and too well known to require 
particular mention. In the list of Ministers of War, (marshals or lieutenant generals,) since 
1798, there are tiuelve who commenced their careers as private soldiers. The influence of such 
considerations in promoting good conduct, desire of instruction, and zealous performance of duty, 
is iucontestably great. Through this influence, and the ample opportunities of theoretical and 
practical instruction, in peace and war, which the army constantly possesses, the officers and 
soldiers have justly acquired the highest reputation for the scientiflc ability and the individual 
energy and self-reliance which they exhibit in their military operations. It is true that these 
advantages are obtained at the frequent sacriflce of refinement of character and manners on the 
part of a portion of the officers, even those of elevated rank ; but the great condition of efficiency 
in the service of the State is not the less fulfilled. 

This principle of promotion can only be advantageously applied, on a large scale, where the 
army is recruited, like the French and Prussian, by compulsory process, from the whole youthful 
population of the country, and where the military institutions and the nature of the service 
afford ample means of instruction to those who may not have possessed the advantages of early 
education. 

In the French army a further encouragement and reward for good conduct, on the part of 
non-commissioned officers and soldiers, is found in the establishment of corps d' elite, which are 
recruited by selection from old soldiers ; such are the small corps of Cent Gardes, (for service 
about the person of the emperor,) and the Imperial Guard, recently reestablished on the model 
of the distinguished corps of that name under the Great Napoleon. The Imperial Guard is a 
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division composed of brigades of picked troops of all arms : zouaves, chasseurs, voltigeurs, grena- 
diers, infantry of the line, horse and foot artillery, cavalry of various kinds, &c., forming in 
itself a complete little army. We had an opportunity of seeing a large portion of this corps 
reviewed in the Crimea by General McMahon, the distinguished officer who commanded the 
attacking force in the last assault on Sebastopol. Their fine personal appearance, good equip- 
ment, and active movements, fully justify the selection of these men for an honorable distinction. 



GKEAT BRITAIN. 



By a sort of fiction of the British constitution the existence of a standing army is not recog- 
nized, and the maintenance of a regular force depends on the annual vote of supplies by Parlia- 
ment, and the annual enactment of a law called the mutiny act, which authorizes the punishment 
of offenses, regulates the billeting of soldiers in private houses, and empowers the sovereign to 
make rules and articles of war for the government of the troops. In practice, however, there 4s 
a permanent force of nearly uniform strength and organization in time of peace, consisting of the 
army proper (the cavalry and infantry) and the ordnance department, embracing the artillery 
and engineers — numbering in all about 140,000 men. 

The cavalry force is about 13,000 in twenty-seven regiments, viz : 
Two regiments of life guards. 
One regiment of horse guards. 
Seven regiments of dragoon guards. 
Seventeen regiments of dragoons, hussars^ and lancers. 
These are rather distinctive Ma?nes than indications of the nature and armament of the troops. 
The infantry consists of — 

One regiment of grenadier guards. 
One regiment of Scot's fusileer guards. 
One regiment of Coldstream guards. 
Ninety-nine regiments of foot. 
And the rifle brigade. 
There are also ten regiments of colonial infantry forming part of the regular force for local 
service in the colonies. The organization of the infantry regiments is not uniform for all ; some 
consist of two or three battalions, but they are generally of one battalion, or about 1,000 men^ 
when full, divided into eight or ten companies. Most of the regiments have one lieutenant 
colonel and two majors ; but many of them have two lieutenant colonels and three or four majors. 
The colonelcy of a regiment of cavalry or infantry is a nominal rank, the position being held by 
a general officer. He enjoys certain emoluments derived from the privilege, of supplying the 
clothing of the men. The actual command of the regiment is in the lieutenant colonel. 

The grades of rank of company officers are captain, lieutenant, and ensign, or cornet in the 
regiments of cavalry. The officers of tlie guards have rank in the army one grade higher than 
that which they hold in their own regiments. It operates in the same manner as brevet rank. 
Promotions are made regimentally up to the grade of lieutenant colonel ; above that grade all 
rank in the army is in the nature of a brevet. The grades above the rank of colonel are : major 
general, lieutenant general, general, and field marshal. The sovereign often confers local rank, 
which is operative only in particular armies or districts of country abroad. The appointment of 
brigadier general is of the nature of local rank, giving precedence only in active service. 

Brevets are not conferred on officers below the grade of captain. Appointments to the regi- 
ments are made in the lowest grade by the commander-in-chief of the army. They do not require 
any previous service or instruction in military knowledge. Eecently, however, an order has 
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been made for the examination of candidates, and for promotion of non-commissioned officers who 
may have distinguished themselves in action, or b}"- meritorious conduct. Vacancies in the higher 
grades, up to lieutenant colonel inclusive, occurring by death, are filled according to seniority. 
Voluntary vacancies by resignation or the sale of commissions are filled by purchase ; the com- 
mission being taken by the senior officer in the next grade, who is qualified and able to pay for 
it according to an established tariff. A certain term of service in the lower grade is required 
before advancement. The rule of purchase does not apply to the artillery or engineers, in which 
appointments are made from the Military Academy, or from young men who can pass the exami- 
nation required of a graduate of the academy. Promotions are made by seniority. A certain 
term of service in one grade also entitles the officer to advancement in the artiilery and engineers. 
Thus a lieutenant colonel, after three years' service as such, becomes a colonel in the army. The 
necessary result of this system is the withdrawal of a large number of officers from active service 
for want of employment corresponding to their rank. The pension system is also applied with 
great liberality to the army. The army list for 1855 contains the names of 135 general officers, 
(many of them very distinguished men,) who were in the receijot of unattached, pay (from $2,000 
to.|3,000 a year;) of about 160 field officers and 100 company officers retired on full pay, and of 
about four hundred officers of various grades retired on half pay. 

The artillery consists of one corps called the "Koyal Regiment of Artillery," composed of 
colonels, (some of whom are also general officers,) lieutenant colonels, first and second captains, 
and lieutenants ; with about 15,000 men. This force is distributed into fourteen battalions of 
eight companies or foot batteries, and the brigade of horse artillerj', which includes the rocket 
batteries. The small body of horse artillery is one of the most splendid corps to be seen in any 
army — distinguished by the richness of their dress and appointments, the excellent character of 
their material, their fine horses, and the quickness of their maneuvers. The field batteries of 
foot artillery, in which the men are mounted for maneuvers on the ammunition chests of the 
gun carriage and caisson, are scarcely inferior in efficiency to the horse batteries. It was the 
admirable facility of maneuver on difficult ground, exhibited by the British artillery during the 
occupation of Paris, after the fall of Napoleon, which attracted the attention of the French artil- 
lery officers to the study of the British materiel, and led to the adoption of the present French 
system, which has been copied by several other powers of Europe, and by ourselves. The batte- 
ries of horse artillery consist of light 6-pounder guns and 12-pounder howitzers, for the usual 
service of instriiction in time of peace ; but it may be observed that in campaign they generally 
adopt the 9-pounder gun instead of the 6-pounder. The foot batteries have heavy 12-pounder 
^uns and 24-pounder howitzers, and some 18-pounder guns and light 8-inch howitzers. 

The headquarters of the artillery are at Woolwich, which is the depot and school of practice 
for the corps. Here also is the military academy for the instruction of the young men intended 
for the artillery or engineers. There is a military college at Sandhurst for the instruction of 
officers of other corps of the army, who wish to qualify themselves for staff duty ; but the 
selections for the staff are by no means made exclusively or principally from those who have 
pursued their studies at this college. This institution, however, has just been remodeled. 

There is no special staff corps. General officers appointed on the staff, (as it is called,) 
that is to say, assigned to commands or stations according to their rank, select their own aides- 
de-camp from any corps in the army ; and officers are detailed in like manner for duty in the 
Adjutant General's and Quartermaster General's Departments. The duties of the Adjutant 
General's Department are nearly the same as in our service. Those of the Quartermaster General 
and Commissary relate chiefly to the movements and supplies of the troops serving abroad, in 
Ireland, or in the colonies. The Quartermaster General has charge also of the Topographical 
Department of the staff, with reference to the movements of the troops in campaign, &c. The 
officers of the Commissariat Department are not taken from the army, and have no military rank 
out of their corps, within the island of Great Britain. The Ordnance Department is charged 
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witli iquarterlng and supplying the troops, and that department has the general charge of 
barracks both at home and abroad ; for which purpose it has a large number of barrack masters, 
who are generally retired officers or non-commissioned officers. The Pay Department is one of 
the civil departments of the army administration. The regulations touching pay, emoluments, 
and the army accountability, are under direction of a civil officer, called the Deputy Secretary at 
War. Until the late war with Kussia the command of the troops was divided between the com- 
mander-in-chief for the army proper, (the cavalry and infantry,) and the master general of the 
ordnance for the artillery and engineers ; and these officers were independent of any common 
superior. The master general of the ordnance was usually a Cabinet Minister, but on account 
of the incongruity of this arrangement, the command of the troops is now simplified by placing 
those of all arms under the control of the commander-in-chief. There is no master general of 
the ordnance, and the functions of the Ordnance Department are confined to the administrative 
duties, manufacturing establishments, supplies, &c., under direction of a civil officer called the 
"Clerk of the Ordnance ;" but the officers in charge of all these establishments and duties belong 
to the corps of artillery or engineers. 

Another important change was made at the same time, by vesting the general control of the 
military establishment in a Cabinet Minister, called the "Principal Secretary of State for War;" 
an arrangement which centralizes, as in other countries, the chief administration of military 
affairs, and is intended to promote the harmonious action of the several departments in carrying 
out the measures adopted by the head of the government. 

On account of the nature of the British government, and the jealousy of military power on 
the part of the people, a very small portion of the military force is habitually employed at home. 
Their chief service is in the numerous colonies and dependencies which are scattered over the 
whole face of the globe. In this service all except the household troops (guards) participate in 
rotation ; so that all, in their turn, enjoy at home an opportunity of relaxation from foreign 
service. The comparatively small standing army being thus cut up into little detachments, 
serving chiefly in garrison, there are few opportunities for the officers or soldiers to acquire 
practical knowledge of the conduct of field operations on a large scale, or of the various resources 
for preserving their individual efficiency in campaign. Between the close of the great war of 
the French revolution and the opening of the war with Russia, the operations in British India 
afforded almost the only opportunity of this kind. The men who had served in the former wars 
were too old for active duty in the Russian war ; and it happened that few of the officers who had 
served with distinction in India were employed in the Crimea. The system of appointment and 
promotion of officers, and the mode of life which prevails in the army^ are adapted only to young 
gentlemen of property or of influential families ; and although such a system may secure the 
appointment of men of refined character and high sense of honor, ready to expose their lives 
freely in the service of their country, it is not equally well adapted to obtain men capable of the 
patient endurance of labor, and the close attention to minute details of duty and instruction, 
which form an important part of the service required from a good officer. Again : the British 
soldier, accustomed to a comparatively easy life in garrison, where all the supplies and appliances 
of his subsistence and service are furnished to him, (as they were before he entered the army,) 
finds himself very much at a loss when deprived of these conveniences, which his own ingenuity 
does not enable him to dispense with. Under these circumstances, it cannot be expected that 
the army should be always prepared for an expedition into a foreign country ; nor should we be 
surprised at the losses and sufferings experienced, in men and animals, during the early part of 
the Crimean campaign, which were painfully exhibited in the reports of several commissions 
appointed to inquire into them. Whilst the French and Sardinian armies maintained their 
communications and supplies by means of their organized corps of troops of the train and admin- 
istration, assisted by the labor of the other troops, the want of such a force had to be supplied in 
the British army, after great losses, by the employment of a contractor for making a railroad, 
8 m 
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and by the creation of a civil force under the designations of "land transport corps" and "army 
works corps," to the number of more than oneffili of the effective strength of the army. 

When the wants and sufferings of the army in the Crimea became known at home, the con- 
certed action of private enterprise, by which such great results are always produced in England, 
was brought to the aid of the government ; and at the time of our visit to the Crimea, near the 
close of the war, the British army was in fine condition ; well clothed, well lodged in huts sent 
from England, and abundantly supplied with the necessaries of life, and even many luxuries. 

The want of concentration and harmonious action, on the part of the administrative depart- 
ments of the army, in the Crimea, induced the commanding general to institute the office of 
"chief of the staff." This was an officer of high rank, whose duty it was to receive and digest 
the reports from the several departments of the staff, &c., in order to be prepared to give the 
general full information as to the state and movements of the troops and of their supplies, and 
to assist him in arranging the details of operations ; he was assisted only by his aides-de-camp in 
his bureau duties. The other officers of the general staff were: the military secretaries and 
aides-de-camp of the general-in-chief ; the adjutant general, with assistants and deputy assist- 
ants ; the quartermaster general, assistants and deputy assistants ; the commanders of artillery 
and engineers; the commissary general, the medical inspector general, and the judge-advocate 
general. Each division staff consisted of the general of division, with his aids ; the commanders 
of brigades, each with an aid and a brigade major; an assistant adjutant general and deputies; 
an assistant quartermaster general and deputies; together with medical and commissary chiefs. 
All these officers (except the medical officer, commissary, and judge-advocate general) were 
detailed temporarily for staff duty, at the choice of the commanding general, or the immediate 
commander under whom they served. The assistant adjutant generals and assistant quarter- 
masters are field officers; the deputies are generally captains. The regimental staff includes an 
adjutant, (lieutenant ;) a paymaster, who is usually a lieutenant or a retired officer ; a surgeon 
and one or more assistant surgeons ; a quartermaster, who is an old non-commissioned officer, 
and performs also the duty of commissary. 

The faults of organization developed in the Crimean campaign demonstrated the necessity 
of important changes in the military establishment, in order to place it on the footing which the 
power and position of Great Britain demand. Some of the changes adopted have been mentioned 
above, and others are in progress. Commissioners had been sent, at the time of our visit, to 
examine and report on the organization of other European armies, and on the military schools, 
with a view to the adoption of improvements, which have been since instituted. Camps of 
instruction have been formed, in which the officers and men may be exercised in maneuvers of 
large bodies of men. Kecent events in India will also undoubtedly affect, in an important 
manner, the constitution of the military force, in connection with the government of that country, 
by making it necessary to amalgamate the Indian troops with the Queen's army. 

In considering the military strength of Great Britain, especially for the defense of the 
kingdom, the militia force must not be overlooked. In Great Britain, Ireland, and the channel 
islands, there are about 150 regiments of organized infantry militia, in which the principal 
officers are appointed by the Crown ; the others by the lord lieutenants of counties. If the 
voluntary enrollments are not sufficient, the ranks are filled by lot among the young men. The 
militia are armed by the government, and are called out for a short time every year for exercise, 
during which time they receive army pay. Many of the officers have formerly belonged to the 
regular army, or to that of the East India Company. They are not subject to be sent out of the 
kingdom, but they are called into service, on occasion, to replace the regular troops who are sent 
abroad; and during the late war, many militia regiments volunteered for service in the garrisons 
in the Mediterranean islands, from which the regular troops were sent to Turkey and the Crimea. 
A large portion of the force is organized as "yeomanry cavalry," of which there are about fifty 
regiments, in addition to the 150 regiments of foot ; the cavalry force is recruited by voluntary 
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enrollment from the sons of farmers of the better class, who furnish their own horses ; they are 
called out for exercise two weeks in the year, and many of them make a very respectable appear- 
ance as soldiers. In the dockyard cities the workmen are formed into "dockyard corps," of 
various strengths, who are more carefully drilled than the other militia force, for the protection 
of the establishments in case of invasion. The total force is about 10,000 men. 

Still another auxiliary force for the defense of the kingdom is the body of " out-pensioners," 
consisting of old soldiers on pensions, but not discharged from the obligation of service. They 
are organized by officers of the army appointed for the purpose, and may constitute a force of 
about 20,000 men fit for service. The names of the officers of the militia, yeomanry, &c., are 
all registered in the official " Army List." 

The British army is recruited by voluntary enlistment, the term of service being ten or 
twelve years. The country is divided into nine recruiting districts — four in England, two in 
Scotland, and three in Ireland — each with a suitable staff. Each regiment has a depot at home, 
in which a detachment is left when the regiment is ordered on foreign service. The territory of 
the kingdom is also divided into military districts, each commanded by a general officer, who is 
charged with the inspection of the troops stationed in his district, and with the direction of the 
movements of the troops, or of other military operations in his command. 

The regiments of all arms are designated and usually known by their numbers ; but manj' 
of them have special names derived from royal personages or other eminent individuals. Thus 
the Thirty-third Foot, once commanded by the Duke of Wellington, is permitted, by special order, 
to retain his name. The pride and ambition of regiments and corps is also fostered by the prac- 
tice of permitting them, by general orders, to bear inscribed on their colors the names of actions 
in which they have distinguished themselves. This seems to be a perfectly unexceptionable dis- 
tinction to confer, even in a republican country ; having nothing personal or mercenary in its 
nature, and appealing to the most honorable feelings of the soldier, by offering a high induce- 
ment to good conduct, in order to deserve and retain this mark of approbation. Whatever may 
be the material with which the ranks of a regiment are filled, it cannot be doubted that the men 
would be sensible of the obligation to maintain a reputation acquired on the field of battle by 
the regiment to which they belong, if its individuality were retained by any mark of distinction. 
It has been before remarked that in the Austrian army the regiment is known by the name of 
its proprietor. A regiment of dragoons, which had acquired a high reputation under the name 
of Latour, had its designation changed, by a change of proprietor, to Vincent. At the battle of 
Essling the Archduke Charles, seeing this regiment give way before a French battalion, called 
out to it: "Ah, Vincents ! you are no longer Latours." Under this appeal the regiment rallied 
and performed its duty. 

Even in our little army such an incentive to duty might be applied by permitting a regi- 
ment, which had received the thanks of Congress for distinguished service, to retain its number 
and its colors under any changes in the strength of the army. What brilliant actjon, for 
instance, might not a general expect at this day from a regiment which should have been always 
designated as the Twenty-first Infantry, with "Niagara" inscribed on its colors; and with its 
gallant leader's pithy answer, "I'll try!" for a motto? 
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OEDNANCE AT THE SIEGE OF SEBASTOPOL. 

It is curious to remark that, notwithstanding the activity of contrivance and experiments in 
ordnance during the long peace in Europe which preceded the Russian war, scarcely any novelties 
in artillery were brought into use, or even tried, at the siege of Sebastopol. No cannon of extraor- 
dinary caliber or range, no breech-loading guns, no rifled cannon, (except the Lancaster gun,) 
were put to the test of actual service. This must have resulted chiefly from a want of confidence 
in any of the new inventions proposed. It cannot be attributed to mere reluctance of trying even 
the best esteemed novelties, in a case where the consequences of a failure would be highly disas- 
trous ; for the failure of several experiments of this kind, like that of the Lancaster gun, would 
have detracted very little from the vast armament of the attack. It is the immense quantity of this 
armament, and the unexampled proportion of guns of large caliber, which especially distinguish 
the artillery operations of the siege of Sebastopol from any other of the kind. Perfect immunity 
from attack at home, the undisturbed command of the seas, and the possession of heavily-armed 
ships and capacious transports, permitted and enabled the Allies to accumulate in the Crimea 
ordnance and stores of all kinds to an extent which need be limited only by their means of 
employing them. Thus, before the impromptu fortifications of Sebastopol, which were, in great 
part, created during the siege, the Allies placed in battery, at various times, more than 2,000 
pieces of heavy ordnance, besides the hundreds of field pieces with which the troops were armed. 
The first siege train with which the French army presented itself before the place, consisted of 
sixty pieces of the calibers usually employed in such operations — 16and24-pounder guns, 8-inch 
howitzers, 8 and 10-inch mortars. These being soon found insufficient, were followed by other 
trains amounting to 250 pieces. Many guns of heavier caliber were drawn from the fleet ; but 
the armament which, at last, appears to have been most efficient in rendering the works untenable, 
was a train of mortars, of which the French alone had 120 13-inch, the same number of 10-inch, 
and about 100 8-inch. Add to these the English siege train of more than 900 pieces, consisting 
chiefly of 68-pTiunder and 32-pounder guns, 13-inch, 10-inch, and 8-inch mortars, a considerable 
proportion of which were in battery at the close of the siege, and some idea may be formed of 
the storm of shot and shells which was poured upon the works during the bombardment of three 
days preceding the last assault. The appearance of the ground within the Malakoif and Redan 
bastions, after the retreat of the Russians, showed the impossibility of serving the guns of the 
place during that bombardment. It was scarcely possible to plant a foot on a spot on the 
terreplein of those works, which was not marked by a cannon ball or by the explosion of a shell; 
and the defenders could only remain there under cover of their bomb-proof shelters, which, 
althouo-h mostly constructed rudely of timber, fascines, and earth, seemed to have generally 
resisted the fire of the besiegers. The French ordnance (guns, howitzers, and mortars) of the 
regular siege parks was entirely of bronze, and very few of the pieces (about forty in all) were 
disabled by the firing. They were all of the usual patterns, and mounted on the regulation car- 
riages, except some special 8-inch bronze howitzers, which were heavier than the ordinary siege 
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howitzers, and were mounted on a simple bracket carriage, consisting of two cheeks resting on 
an axletree supported by strong wheels. These were no doubt designed for firing with larger 
charges, and at higher elevations than the stocktrail carriage admits of. A few (twenty) 8-inch 
iron sea-coast howitzers, mounted on their appropriate garrison carriages, were used in arming 
the defensive lines. 

French Mortars. — Nearly all the 13-inch mortars were bronze siege mortars, (weighing 
25 cwt.;) the beds, of the usual pattern, of two cheeks, with wooden transoms ; the cheeks were 
in some cases of bronze, but generally of iron. The trunnion holes of the latter were not lined, 
and it was observed that the rear corners were often chipped off by firing the mortars at low 
angles. Many of the wooden transoms of the 13-inch mortar beds were badly split and rendered 
nearly unserviceable by the firing. The platforms for these mortars were made with four 
sleepers, 8-inch square, covered with a floor of the same scantling. Kange at 45°, with full 
charge, (twelve pounds,) about 3,200 yards. 

Some (eighteen) sea-coast iron mortars were employed for long ranges. These mortars are 
such as are also used on board of mortar vessels ; they are cast in one piece with the sole, with 
which the axis of the mortar makes an angle of 42|°. The whole weighs 86 cwt. The range, 
with a full charge of thirty pounds, is about 4,440 yards. The shell is 2.3-inches thick, and weighs 
200 pounds. A good deal of use was made of the 24-pounder light mortar, which the French 
have substituted for the Coehorn mortar ; it weighs 150 pounds, and is carried by two men; range 
650 yards, with a charge of five ounces. The English also made use of Coehorn mortars. In 
this connection it may be mentioned that the French had no stone mortars, and that since 1854 
that piece of ordnance has ceased to form a part of their system. They substitute for it the fire 
of 12-pounder shells and hand grenades (3-inch shells) from the ordinary mortars ; but the siege 
of Sebastopol furnished little occasion for the use of such projectiles, the range of which is from 
100 to 200 yards. Both in the Kussian batteries and those of the besiegers, 8-inch and 32-pounder 
guns, which had their trunnions broken off, or were otherwise dismounted, were fired as mortars. 
The gun was placed in a trench so as to elevate it to about 45°, and in this way great ranges 
were obtained by using moderate charges of powder — the 24-pounder gun, with a charge of six 
pounds, giving a range of 4,500 yards. The front of the British camp, on Cathcart's hill, was 
two and one-sixth miles from the most advanced Russian works ; an occasional shot or shell 
would pass over this rising ground and fall into the camp in rear. 

Navy Guns. — Next to the mortars the most effective part of the battering train of the allies 
consisted of the heavy guns drawn from the fleets. Of these the French batteries had eight 
50-pounders, three hundred and thirty-eight 30-pounders, (corresponding to our 32's,) and 
seventy-one 8-inch bomb cannon of ^2 cwt. — all furnished with ship carriages, implements, and 
equipments. It is only under the peculiar circumstances which distinguished this siege that such 
means could be employed. It was not only necessary that the fleet should be so secure from 
insult as to be able to spare this armament, but that the siege operations should be carried on at 
such a convenient distance from the station of the fleet as to permit the establishment of batteries 
of such cumbrous ordance ; the transportation of which, to any considerable distance inland^ 
would have been almost impossible. Notwithstanding the difficulties presented by the nature 
of the soil and climate of the Crimea, many of these heavy guns were dragged into position on 
their truck carriages, over the open fields, by the force of men alone. The " naval brigades," 
French and English, not only aided in the establishment of these batteries, but they served the 
gims throughout the siege with great effect. An example of a similar operation had been given, 
on a small scale, by our own navy in 1847, at the siege of Vera Cruz, where the officers and 
sailors of the fleet armed and served two batteries of heavy guns and bomb cannon, which 
rendered most efficient service. 

The British Batteries were armed chiefly with 24-pounder and 32-pounder guns, and 8-inch 
and 10-inch bomb cannon, besides 13-inch, 10-inch, and 8-inch mortars — in all, 911 pieces. 
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Most of the 8-inch guns were of 65 cwt. ; they were mounted partly on ship carriages, partly on 
traveling carriages ; but the most efficient guns for range and accuracy were the 32-pounder, and 
especially the 8-inch bomb cannon of 95 cwt. The latter were mounted on ship carriages ; they 
were used both for shells and solid shot, but principally shells, and they were considered as 
decidedly the best guns in position for accuracy and regularity at long ranges. Some of the 
8-inch guns of both kinds were Lancaster guns ; but those of 65 cwt. were too light to throw so 
heavy a projectile. The effective force of this large shell, thrown from the heavy Lancaster gun, 
was very great, and its range was occasionally immense, (between 5,000 and 6,000 yards;) but 
the fire, even at 1,500 yards, was said to be often very wild. This want of accuracy, and the 
bursting of several of the guns, caused the use of these peculiar shells to be abandoned, and the 
Lancaster guns were chiefly used for firing spherical shells, for which they answered very well, 
although not equal to the ordinary guns of the same caliber. Some of the 32-pounder guns 
were mounted on ship carriages ; most of them are bracket carriages, like the 18 and 24-pounder 
siege carriages, of the Gribeauval system, or those of General Miller. These carriages are simple 
and strong ; they allow a much greater elevation than the French siege carriages, and were 
preferred to them by the English artillerists. They are not as well adapted as the French car- 
riage to the transportation of the gun on the march, and therefore, perhaps, not as well suited 
for the lower calibers up to the 24-pounder. But we must hereafter regard the 24-pounder as 
the lowest caliber to be used in a siege train, and the besiegers must be prepared to meet the 
heavy armament of modern fortresses with ordnance of corresponding weight and range. For 
this purpose it is necessary to be prepared to mount heavy 32-pounder and 64-pounder guns on 
such carriages as, retaining sufficient strength for service, may be adapted to be placed conveni- 
ently in battery. It may be found that rolled iron can be adopted in the construction of these 
carriages ; the disadvantage of increased weight being more than compensated by the convenience 
of such a combination of the parts as may permit of their being transported separately, and put 
together in the battery. Tile difficulty and risk of arming and supplying the batteries in the 
trenches before Sebastopol were unusually great. In consequence of the rocky nature of the 
ground, the dimensions of the trenches were much restricted, and it was almost impossible to 
smooth the bottom of the trench, so as to form a road for the transportation of heavy materials. 
The heavy armament was therefore carried to the batteries over the open country, with great 
exposure to the large force of men required for such operations. The hauling was performed 
chiefly by the men alone. The usual platform wagons belonging to a siege train were used for 
transporting mortars and their beds ; heavy hand carts for carrying shot and shells, and light 
ones for ammunition. 

The French reserve depot of ordnance, as of other supplies, was at Kamiesch, about four 
miles from the principal park, in the camp at general headquarters, which was about three miles 
from Sebastopol; there was a good paved road from Kamiesch to headquarters. The park for 
the French right attack was near the English siege park, on the right of the Woronzoff road, 
about two and a half miles from Sebastopol. The railroad from Balaklava, where the English 
supplies were landed, brought them up about six miles to a depot in rear of the principal camp, 
nearly three miles from Sebastopol, whence they were hauled, with great labor, to the front, over 
the open fields or bad roads. In the British batteries there were a few of the heavy 13-incli 
sea-service iron mortars, weighing 11,000 lbs. ; but although the platforms were made with 
double decks of large timbers, it was exceedingly difficult to make them stand the service of these 
mortars, and most of the 13-inch shells were thrown from land-service mortars. The whole 
number of rounds fired from the British batteries during the siege was 253,000, of which more 
than 80,000 were fired from mortars, and about an equal number from 8 and 10-inch bomb 
cannon. The 32-pounder and 8-inch guns generally fired from 1,000 to 1,500 rounds each, and 
some of the latter more than 2,500 rounds. The annexed official report, made to Parliament, 
relative to the guns and mortars burst at Sebastopol and Sweaborg, gives some interesting facts 
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with regard to the endurance of their iron ordnance in service. The numher of pieces burst at 
Sehastopol was small in proportion to the whole number used ; but it was stated that about two 
thirds of the ordnance used in the siege was considered unserviceable at its termination. Many 
of the guns had been rebouched ; some of them two or three times ; some bouching of wrought- 
iron were tried, but did not last long. 

The French siege trains were supplied with from 1,500 to 2,000 rounds to each piece; their 
batteries fired during the siege about 1,250,000 rounds of all kinds, and at the close there 
remained from 800 to 900 rounds of ammunition for each piece. The field batteries were supplied 
with about 1,000 rounds to a piece. The ofiicial report of the Minister of War, a translation of 
which is hereto annexed, gives, in a condensed form, a view of the immense supplies of ordnance 
and ammunition, &c., furnished for this remarkable siege, together with much other valuable 
information on the subject of the men and means used in the prosecution of the war. 

The permanent fortifications constructed at Sehastopol, before the beginning of the war, were 
all directed to the defense of the harbor. The city itself was not fortified on the land side until 
the allied army prepared to besiege it ; some works had been commenced on the western side, but 
only a portion of a detached scarp-wall was built. This being the case, the place was unprovided 
with a regular armament for a fortress, and most of the guns, carriages, and material used in 
the defense were drawn from the fleet, which was otherwise nearly useless, on account of the 
superior force of the Allies on the sea. Ship guns were therefore chiefly employed in the works, 
and they were generally mounted on ship truck-carriages, though some were siege guns on their 
proper carriages. The calibers were 8-inch 32, and 24-pounders, with 8-inch, 10-inch, and 
13-inch mortars ; but few of the latter caliber. Besides the usual shot and shells for these pieces, 
many stands of grape and canisters were to be seen, for guns and mortars of all calibers. Some 
of the stands of grape were made with iron plates, after the English plan, but many of them 
were quilted in bags. Canisters for 13-inch mortars were filled with 2-pound balls, in five tiers, 
holding about 100 balls. 

The use of ship-carriages made it necessary to cut the embrasures down very low, and thus 
to leave the gunners much exposed in serving the pieces. In order to protect them from musket 
and rifle shots, an ingenious mantlet was made with ropes by the sailors to cover the embrasures, 
and a muff of the same material was attached to the gun, so as to cover the opening for the 
passage of the gun, as represented in the photographic drawings obtained at Constantinople. 
These mantlets, however, aiforded no protection against cannon balls, the frequent marks of 
which were to be seen on the guns and carriages, as well as on the works of fortification. Nine 
shot marks were counted on one disabled gun in the central bastion ; and the number of unser- 
viceable pieces lying there was twice the number in battery ! showing that in the defense, as in 
the attack, the exposed batteries had their guns several times renewed. To protect the man 
pointing the gun from rifle shots, the French made some use of a block of wood cut to fit the 
gun, with a notch to sight through, and having a long handle, which could be held by a man 
behind the merlon of the battery. The immense number of rounds fired by the Kussians during 
the siege was strikingly illustrated by the quantity of shot and shells with which the ground 
was thickly strewed within the radius of the works of attack. One of the ravines leading to the 
town, on the left of the English attack, was known as " The Valley of Death;" in the bottom 
it, in some places, our horses literally walked on a ^avemew^ of cannon balls lying close together. 

The Allies found in Sehastopol about 4,000 pieces of ordnance of all kinds; a few of these 
were of brass, but nearly all the armament of the fortifications consisted of iron pieces. A con- 
siderable proportion of the above number were guns of small caliber and obsolete patterns, lying 
on skids at the upper end of the inner harbor, having apparently belonged to some old vessels. 
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Guns. 

Keturn to an address of the honorable the House of Commons, dated April 14, 1856, for a 
"return of all those guns which have burst at the siege of Sebastopol; stating the description 
of the caliber of each gun, number jof rounds fired when the gun became unserviceable, and 
supposed cause of such bursting; and like return for-Sweaborg." 

War Department, June, 1856. t\ PEEL. 

Land Service. 



Number of 
guns burst. 


Description and caliber. 


Number of rounds fired. 


Cause of bursting. 


1 


13-inch Jand-service mortar, (old pattern)... 
10-inch mortars, (old pattern) 






2 


do 


do. 


2 




1st, fired over2, 000 rounds. 


Fired at high elevation. 

Enemy's shell burst in the muzzle. 






1 




1 


39-pounder gun of 56 cwt 


do* 


do. 


2 




dot 


do. 


2 




do 


do. 











*The 32-pounder guns employed in the siege fired, on an average, 1,500 rounds each. 
fThe 24-pounder guns fired, on an average, 950 rounds each. 



Admiralty, June 2, 1856. 

Sir: "With reference to your letter of the 16th April last, requesting information as to the 
condition of the guns employed by the naval brigade in the siege of Sebastopol, I am commanded 
by my Lords Commissioners of the Admiralty to send you herewith, for the information of Lord 
Panmure, a copy of a letter from Captain Kennedy, dated May 27, reporting upon the subject. 

Captain Kennedy served with the naval brigade before Sebastopol nearly the whole time it 

was on shore. 

I am, &c., 

THOMAS PHINN. 
Colonel Mundy, 

War Department, Whitehall. 



May 27, 1856. 

Sir: In answer to their lordships' memorandum of the 16th, requesting a report of the state 
and condition of the ordnance employed by the naval brigade before Sebastopol, I can only give 
it from memory, not having retained any memoranda to refer to, as I understood official reports 
were forwarded from time to time from the brigade. 

On the 8th September, 1855, the last day of the bombardment, our guns, with one or two 
exceptions^ were in very good condition, better and heavier than at any previous time ; many of 
them had been rebouched once, some of the 68-pounders, 95 cwt., twice. I do not think any of 
the guns, except the 68-pounders, were fired more than 1,000 times in the batteries, being gene- 
rally disabled by the enemy, as every embrasure much used during the siege had at the least 
three sets of guns. 

The 68-pounders landed from the " Terrible" were constantly in use, and I should say the 
least number of rounds fired from any one of them was 3,000 ; some of them went up to 4,000. 
9 M 
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They were generally fired with the sixteen-pound charge, and frequently very rapidly, as from 
their annoying the enemy so much, a very heavy fire was always directed at them. Two or three 
burst, but I think it was chiefly owing to using too great elevation for old guns, it being almost 
impossible to prevent the men taking a long shot at a working party. The burst guns appeared 
a good deal worn out at the lower part of the vent, and the -metal about the chamber appeared 
to be slightly disintegrated. 

The 68-pounders, 95 cwt., are as perfect guns as can be desired, and when they can be brought 
into position most effective. 

Their range is very great, and nearly as true as a rifle. The enemy's hollow and small 
solid shot used to break against the muzzle without materially injuring the piece, whilst numbers 
of other guns during the siege were split at the muzzle by the enemy's shot. 

The 10-inch and 8-inch, 65 cwt., are both very good and true guns, and especially useful for 
shell. The 32-pounders, 42 cwt., medium, are too light to make any impression against earth- 
works ; ditto the artillery 24-pounders lent to the naval brigade. 

I do not think it would be out of place here to call attention to the fact of Mr. Murdoch, 
engineer of the '' Sanspareil," having bouched the guns so well with such small means, and 
under the enemy's fire. 

Trusting this information may be satisfactory, I remain, &c., 

JOHN J. KENNEDY, 

Captain Boyal Navy. 
The Secretary of the Admiralty. 



Observations on the Sea-Service Mortars, used at the Bombardment of Sweaborg, in August, 1855. 

August 20, 1855. 

The cavities in the bottom of the chambers, mentioned in the annexed report, varied in 
depth from one inch to one and three quarter inch. 

The repairs were effected by introducing melted zinc into the cavity, which lasted usually 
from twelve to thirty rounds. '-'"., 

The mortars which burst were divided through the whole course of the vent. The cavities 
in the chambers were found to be larger after each repair ; they inclined downwards. 

The vents of the mortars incline towards the breech, and this seems in some degree the cause 
of those cavities. 

The " G-rowler's" mortar, cast in 1813, answered well. Had all been equally good, it is 
probable that the same injury might have been done to the town in a much less time, and the 
mortars would still have been fit for service. 

The destruction caused by the bombardment may be considered partly owing to the rapidity 
of the fire ; it prevented the enemy (probably) from extinguishing the flames, which may have 
been rendered more intense by their occurring in so many places at once. 

In naval bombardments rapidity of fire is very essential, the men being unprotected by 
epaulments, and the action being liable to be impeded by bad weather. 

In the old works on naval gunnery, more particularly in that of Lieutenant Brancham, 
K. M. A., it appears that mortars were supposed to throw about twenty-five shells per hour. At 
the bombardment of Sweaborg, they averaged twenty-five to thirty shells in the first hour, and 
fewer in subsequent hours. The only mortar which exceeded thirty rounds in one hour was that 
in the "Growler," which lasted best of all. During this rapid firing every shell appeared to be 
effective. 

The Falencienne composition seems to have been destructive. 
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As tlie mortars varied much, in their powers of endurance, it is submitted that some may 
have heen made of inferior metal. 

The " Growler's" swinging mortar had its suspension gear in good order throughout 355 
rounds. 

In the other three, the bolts supporting the muzzle-band gave way. Two of them answered 
well with chain, instead of a band ; for the third, new bolts were made. With perfectly good 
materials, this system presents great advantages, and constant elevation in a sea-way is an 
important consideration ; but an accident causes great delay, and changing a slung mortar for 
another would be attended with considerable difficulty. 

J. M. WEMYSS, 
Captain Commanding Detachment of It. 31. A., attached to Baltic Fleet. 



Report of the state of Mortars on hoard Her Majesty's Vessels after tJj,e Bombardment of "Sweahorg , 

on August 9, 10, and 11, 1855. 

[N. B. Repairs of mortars were made by running zinc and tin into the cavity at the bottom of the chamber.] 

Second repair of mortar. — Split down the bottom of the chamber ; vent blown. — " Blazer," 
129 rounds. 

Mortar not repaired. — Split down the bottom of the chamber ; vent blown. — " Grrappler^" 
311 rounds. 

Third repair. — Vent blown +* ; cavity at the bottom of the chamber deep. — " Prompt," 
184 rounds. 

Fourth repair. — Vent blown -j- ; vent at the bottom of the bore, in line with the longitudinal 
crack in the vent; cavity at the bottom of the chamber very deep. — "Porpoise," 213 rounds. 

Fourth repair. — Number of rounds between each repair, 14, 34, 30 ; vent blown -f- ; suspen- 
sion gear carried away first day's firing; second day fought in chains. — " Surly," swing mortar, 
134 rounds. 

Third repair. — Number of rounds between each repair, 22, 65 ; vent blown "k ; suspension 
gear carried away ; slung in chains ; trunnion rods bent. — "Drake," swing mortar, 129 rounds. 

Third repair. — Number of rounds between each repair, 61, 30; vent blown -|-. — "Eed- 
breast," 230 rounds. 

First repair. — Bolt of muzzle strap replaced once ; vent blown -\-. — "Havoc," swing mortar, 
94 rounds. 

No repair. — Disabled the first day by a large cavity at the bottom of chamber, from which 
a crack extends over the crown of chamber through the vent, and a crack extends from the same 
cavity to the lower part of chamber. — " Sinbad," 113 rounds. 

Mortar burst first day ; no repair ; cavity in the end of bore, conical apex turning down- 
wards. ^ — " Pickle," 114 rounds. 

Mortar burst second night ; no repair ; fired 355 shell without cessation ; bottom of chamber 
slightly injured ; no cavity. — " Growler," swing mortar, 355 rounds. 

Mortar burst second night in four pieces, two large and two small ; one of the smaller went 
overboard ; one repair. — " Mastiff," 148 rounds. 

Fourth repair. — About 16 rounds between each repair ; split down the bottom of chamber ; 
vent blown -|- ; cavity at the bottom of bore deep. — " Carron," 289 rounds. 

Second repair. — Split down the bottom of bore ; five large cracks in the chamber, one of 
them through the vent, which is blown. — " Manly," 277 rounds. 

Note. — The mark after " vent blown" shows the appearance of vent inside the chamber. 
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Sixth repair. — About 14 rounds between eacb Repair ; cavity at bottom of chamber deep ; 
vent blown -|-. — "Beacon," 176 rounds. 

No repair. — A large rent in the crown of chamber, extending through the vent, which is 
blown + j ^ '^^ry small cavity at the bottom of chamber. — " Rocket," 241 rounds. 
Total number of rounds, 3,141. 

The above report was drawn up by Captain Schomberg, R. M. A., and I consider it to be 
correct. 

J. M. WEMYSS, 
Captain Boyal Marine Artillery. 



PART III. 



REPORT OF THE FRENCH MINISTER OF WAR TO THE EMPEROR ON THE 
ADMINISTRATIVE ARRANGEMENTS FOR THE WAR IN THE EAST. 

Paris, September 8^ 1856. 
This report is divided into three parts : the first relates to the Personnel of the army ; the 
second to the Materiel of all kinds ; the third, to the means oi Maritime Transportation. 

first part— personnel. 

Movements of Troops. 
Sent Out. 

Men. Horses. 

Number embarked from France 257,324 35,'77'7 

Number embarked from Algiers 47,983 5,967 

Number embarked from Corsica 1,998 

Number embarked from Italy 1,963 230 



Total 309,258 41,974 



Losses Sustained by the Army. 

Deaths— Up to 30th March, 1856..., 62,492 

From that time to the evacuation, (a period of suffering from typhus and 

cholera) ^5 4,564 



Total of deaths reported 67,056 

Missing and prisoners during the siege 2,573 

Deduct prisoners restored by exchange 792 

Missing, not accounted for 1,781 1,781 

Lost by the wreck of the Semillante 392 



Total losses 69,229 
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Beturned. 

Men. 

Sent home convalescent or on leave 65,069 

Kecalled before the peace — Algerian tirailleurs 1,822 

G-end'armerie of the guard 1,168 

Imperial Guard 12,000 

Twentieth, thirty-ninth, fiftieth, ninety-seventh 
regiments of the line, and third battalion chas- 
seurs 5 ,400 

20,390 

Present March 30, 1856— In the Crimea 120,476 

In Turkey : underarms 15,316 

In hospital 10,448 

25,764 

146,240 
Deaths during the evacuation 4,564 

Eeturned from the East after the peace 141,676 141,676 



Total returned from the army 227,135 

Recapitulation. 

Men. 

Sent out 309,268 

Losses of the army 69, 229 

240,039 
Eeturned to France and Algiers 227,135 

Difference 12,904 



This last number includes all persons, even those not under the colors, who were attached 
to the army, and also the officers and soldiers who embarked several times for the seat of war, 
men who returned there from sickness or furlough, and who are borne at least twice on the return 
of the number embarked. -^ 

Most of the horses were taken from the Crimea to Turkey, and transferred to the Ottoman 
government. About 9,000 were brought back to France or Algeria. 

To supply the demands of the war, and the forces assembled at various points in the 
interior of the empire, (Paris, Lyons, Metz,i; Luneville, camps of Bologne, St. Omer, and the 
South,) as well as to keep up the army of Africa^ several new corps were formed, and others 
increased. 

1854. 
March 9. — A regiment of Algerian tirailleurs, raised for the army of the East. 
April 20. — A sixth squadron added to fifty-three regiments of cavalry. 
May 1. — Imperial Guard reestablished : 

One regiment of gend'armerie, two battalions. 
Two regiments of grenadiers of three battalions. 
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Two regiments of voltigeurs of three battalions. 

One battalion of chasseurs a pied, ten companies. 

One regiment of cuirassiers of six squadrons. 

One regiment of guides of six squadrons. 

One regiment of horse artillery, five batteries and a depot. 

One engineer company. 
May 26. — Increase of the personnel of clothing and camp equipage. 
June 11. — Increase of the officers of administration ; bureaux of the intendants. 
June 24. — Corps of light cavalry, called Spahis. 
July 21. — Increase of surgeons and apothecaries. On the 4th of August, 1855, the number of 

medical officers was increased by 460 assistants. 
August 12. — Additional squadron of gend'armerie of the guard. 

August 14, (and June 30, 1855.) — Increase of the personnel of Subsistence Department. 
September 21. — Increase of administrative officers of military hospitals. 
November 15. — Restoration of the sixth company to the third battalion in the 100 regiments of 

infantry of the line. 
December 23. — Eegiment of zouaves of the Imperial Guard of two battalions. 
1855. 

January 9. — Creation of a second battalion of native tirailleurs in each of the three provinces 

of Algeria. 
January If. — A second foreign legion, composed of two regiments of two battalions, and a bat- 
talion of tirailleurs of ten companies. 
February 17. — Added to the Imperial Guard : 

A third battalion in the regiment of gend'armerie. 
A fourth battalion in each regiment of grenadiers and voltigeurs. 
A sixth battery in the regiment of horse artillery. 
A second company of engineers. 
A squadron of the field train. 

A regiment of foot artillery, (six foot batteries, six park batteries, and a 
depot.) 
March 7. — Increase of the general staif and of the staff corps. 
March 16. — Increase of the intendance. 

March 24. — A fourth battalion added to each of the ten regiments of the line. 
April 2. — Two new regiments (Nos. 101 and 102) of infantry of the line, of four battalions. 
June 27. — A seventh and an eighth squadron added to each of the four regiments of African 

chasseurs. 
August 14. — Two new battalions, (Nos. 21 and 22) of chasseurs a pied. 

November 7. — Disbanding the regiment of Algerian tirailleurs, and the six battalions of native 
tirailleurs, and formation of three regiments of Algerian tirailleurs of three 
battalions. 
December 20. — Imperial Guard reorganized, and the following corps created : 

Infantry. — Third regiment of grenadiers of four battalions. 
Third regiment of voltigeurs of four battalions. 
Fourth regiment of voltigeurs of four battalions. 
Cavalry. — Second regiment of cuirassiers of six squadrons. 
Eegiment of dragoons of six squadrons. 
Eegiment of lancers of six squadrons. 
Eegiment of chasseurs of six squadrons. 
By decree of November 22, 1854, the Emperor authorized the Commander-in-Chief to fill 
vacancies provisionally, up to the grade of " chefde hataillon" or "d'escadron," inclusive ; and to 



72 MILITART COMMISSION TO EUROPE. 

confer provisionally the decorations of officer and knight of the legion of honor, as well as to 
bestow military medals. This power ceased at the conclusion of the peace. 

The following measures were adopted for recruiting the army : 

1854. 
Jan. and Feh. — The disposable contingents of the classes of 1852, 1851, 1850, and 1849, 

called out. 
May 1.-80,000 men of the class of 1853 called out. 

September 14.— The remaining 60,000 men of 1853 called out. 
November 9. — The men of the class of 1847 retained. 

1855. -.; ;. 

March 5. — 140,000 men of the class of 1854 called out. (They were turned out from the 

25th to the 30th of March.) 
November 19. — Men of the class of 1848 retained. 

Measures were taken for the purchase, in France and Algeria, of the horses required for. the 
mounted troops on the war establishment ; the number was soon increased from 84,000 to 
138,000 horses. 

It was in the ninth military division, at Toulon and Marseilles, that nearly all the embark- 
ations of troops and materials were made. General Eostolan, commanding the division, was 
charged with the direction of the operations, and performed the duty with a zeal and ability 
which cannot be too highly commended. 

The telegraph transmitted constantly from Paris to Marseilles the orders of the Emperor, 
and the instructions of the Minister of "War; the execution of which was accelerated by means of 
the railways and steamboats. By these means, seconded by the devotion of their whole time on 
the part of the military functionaries, the French army, at 2,000 miles from the country, con- 
stantly received its reinforcements in good time, and was never at a loss for provisions or clothing. 

The troops sent from all parts, either by the roads or railways, reached Marseilles and 
Toulon only when the means of maritime transportation were ready. Until then they were 
posted, at intervals, in the eighth and ninth military divisions, generally on the lines of railway, 
so that they could be brought to the port of embarkation at the right moment. 

A commission, under a general officer, and composed of officers of all arms, took care that 
the troops were established on board the vessels as comfortably as possible ; and they determined 
the number of men and horses to be placed on each vessel, so as to protect the passengers from 
the dangers consequent on being too crowded. Without exceeding, in this respect, the limits 
marked out by experience, the embarkations were so arranged that the detachments of a corps 
were not distributed on different vessels, an important advantage with regard to discipline, as 
the men were thus kept under the orders of their own officers. 

The corps and detachments received, before their departure, instructions relative to the 
sanitary measures to be observed on the voyage, and to the necessary arrangements for first 
establishing themselves in the East. Hired vessels, as well as those belonging to the govern- 
ment, were required to have physicians and medicines. The military intendant of the ninth 
division often placed on board of these vessels military surgeons or hired physicians. 

From the beginning of the winter of 1854, convalescents or furloughed men arrived in con. 
siderable numbers at Marseilles, from the East ; they were collected in a depot of disembarkation, 
where they received, for some days, the requisite attention, and were then sent to the depots of 
their corps or to their homes. 

In anticipation of the sickness which the fatigues of war could not fail to produce in so 
numerous an army, the hospital accommodations in the military divisions on the shores of the 
Mediterranean were largely increased. A temporary hospital was erected at Avignon, and 
buildings at Marseilles, Toulon, and Montpelier, were converted into hospitals. The military 
hospitals at Cette and Frioul were arranged to receive 1,000 beds, making in all 3,000 beds. 
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The sick sent to these temporary hospitals received all necessary care^ notwithstanding the 
difficulties caused in the medical service of the southern cities by the cholera epidemics of 1854 
and 1855. As fast as the patients were able to be moved, they were sent to the military hospitals 
of the interior. 

At the time the progress of the negotiations indicated the probable return of the troops to 
France, the typhus fever was raging in the Crimea and at Constantinople. To prevent the 
invasion of this new epidemic, measures were taken, by the orders of the Emperor, on the advice 
of the Council of Health of the army and the Board of Health. Besides the precautions prescribed 
to the army in the Crimea, such as the complete separation of the detachments for some days 
before embarking, it was determined to establish a quarantine for the troops at an isolated i^lace 
on the coast. For this purpose, three large camps were established : at the island of Porquerolles, 
for 12,000 men; at the island of Ste. Marguerite, for 6,000 men; and at Cavalaire, near St. 
Tropez, for 12,000 men, and a large number of horses. This latter point was especially intended 
for the mounted troops, in order to avoid, at the expiration of the quarantine, the troublesome 
operation of reembarking the horses. In a few days wells were dug, watering places prepared, 
camping materials carried to the places designated ; and when the troops returned to France, 
after the signature of the treaty of peace, the three camps of observation were ready to receive 
30,000 men and 2,000 horses. 

Three experienced field officers were assigned, on their return from the East, to the command 
of these camps. At the same time huts were built to receive comfortably 500 sick at Ste. Mar- 
guerite, as many at Porquerolles, and 250 at Cavalaire. Military and civil medical inspectors 
were charged with the sanitary arrangements. 

Similar preparations were made in Algeria, where the corps permanently attached to the 
army of Africa were to be landed. 

The first arrivals occurred in April, 1856, under these circumstances; and all the troops 
of Failly's division, and also the disbanded men of the class of 1849, remained some days in the 
camp at Porquerolles. 

The cessation of the epidemic in the Crimea, and the excellent sanitary condition of the 
troops which were disembarked, soon permitted a relaxation of the quarantine rules; but all the 
vessels were required to stop at Porquerolles for examination, before the troops were landed at 
Marseilles. After the arrival of Failly's division, only two vessels were detained, one, carrying 
foot troops, landed them at Porquerolles; the other, with mounted men, at Cavalaire. 

Although the troops were sent from the Crimea by successive detachments, the accidents of 
the voyage would necessarily cause simultaneous arrivals ; and as they could only leave Marseilles 
in limited numbers, in order not to obstruct the roads, it would have been necessary, in this case, 
to quarter them on the inhabitants. It was desirable to avoid this, on account of the fears which 
the people entertained as to the health of the troops returning from the Crimea. For this 
purpose Gi-eneral Eostolan established, in a few days, in the neighborhood of Marseilles, six 
camps, capable of receiving 12,000 men and 2,000 horses; and it several times occurred that 
10,000 men and 1,200 horses were lodged at the same time in these camps. In this manner 
more than 100,000 men and 5,000 horses passed through Marseilles in the course of three months 
without its being necessary to billet a single man or horse on an inhabitant. The health of the 
troops in the camps was, at the same time, perfectly satisfactory. 

The return of the troops was concluded by the evacuation of the hospitals at Constantinople. 
The hospital frigates of the imperial navy brought over the first detachments of sick, and landed 
them at Ste. Marguerite and Porquerolles; the naval hospital of St. Mandrier (Toulon) received 
the last detachments. 

The camps and temporary hospitals have been already some time emptied. The sick 
remaining at St. Mandrier are leaving there every day, and the hospital will soon be restored to 
the possession of the naval authorities. 
10 M 
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A period of six months, from April 27th, was stipulated by the treaty of peace for the evac- 
uation of the territories occupied by the Allies. That operation began on April ll'th; and in' 
less than three months, on July 5 th, notwithstanding the delays caused by the sickness which 
was then raging in our army, Marshal Pelissier, who superintended the embarkation to the last, 
left the Crimea. On August 18th our last troops, under General Pariset, left Constantinople. 



second part— materiel. 
Obdnance and Oednance Stokes. 



Kind. 



(Quantity. 



Siege Park. 



Ora 



Guns 24-pounder seigeguns 

16-pounder siege guns 

12-pounder field guns 

Canons-obusiers 19-pounder howitzer guns, (field) 

12-pounder howitzer guns, light, (9-pounders bored up) . 
Howitzers 22 cent (S-inch) garrison howitzers 

22 cent (8-inch) siege howitzers 

16 cent (32-pounder) field howitzers 

12-pounder mountain howitzers 

Mortars 32 cent (13-inch) mortars 

32 cent (13-inch) mortars, sea-coast 

27 cent (10-inch) mortars 

22 cent (8-inch) mortars 

15-cent (24-pounder) mortars 

Total of ordnance 



Lent to the Siege Park from the Fleet. 

Guns with carriages, implements, and equipments — 

50-pounder guns, (91 cwt.) 

30-pounder No. 1 guns, (59 cwt.) 

30-pounder No. 2 guns, (48 cwt.) 

30-pounder rifled guns 

30-pounder howitzer guns 

80-pounder bomb cannons. No. 1, (72 cwt.).... 

80-pounder bomb cannons. No. 2, (54, cwt.)..., 
Pieces of various calibers rendered unserviceable by firing 



Turkish guns of various calibers, with carriages 

Gt(m carriages. 

For 24-pounder siege guns 

For 16-poundcr siege guns 

For 8-inch sea-coast howitzers 

For 12-pounder field howitzer guns 

For 12-pounder field howitzer guns, light 

For 12-pounder mountain howitzers 

For 13-inch siege mortars 

For 13-inch sea-coast mortars 



72 

44 

20 

24 

12 

20 

55 

20 

13 

102 

18 

118 

103 

24 



644 



338 

18 

6 

9 

71 

17 

138 



605 



140 



170 
64 
25 
54 
36 
IG 

129 
18 
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Kind. 



Siege Park — Continued. 

For 10-inch siege morlais 

For 8-inch siege mortars 

For 24-pounder siege mortars 

Total gun carriages 

Wagons, S{c. 

Gun and mortar wagons 

Sling carts 

Park wagons, (for tools, &c.) 

Siege carts 

Ammunition wagons, (caissons) 

Battery wagons 

Traveling forges 

Total 

Projectiles. 

34-pounder shot -. 

16-pounder shot 

8-inch howitzer shells 

34-pounder howitzer shells 

12-pounder howitzer shells 

13-inch bombs, (siege mortars) 

13-inch bombs, (sea-coast) 

10-inch bombs 

8-inch bombs 

Hand grenades 

24-pounder canisters ;^. 

16-pounder canisters 

Total 

Gunpowder and Ammunition. 

Round shot fixed for 12-pounder gun 

Shells and canister for 32-pounder howitzer 

Shells and canister for 12-pounder howitzer cannon 

Friction priming tubes 

Gunpowder in barrels pounds 

Field Artillery. 

Guns. 

12-pounder howitzer cannon 

12-pounder howitzer cannon, light 

Mountain howitzers 

Total 

Carriages. 

12-pounder gun carriages, 

Mountain gun carrriages 

Caissons for artillery ammunition 

Caissons for infantry ammunition 

Battery wagons 

Trayeling forges 

Total 



Quantity. 



147 

131 

31 



821 



141 
18 
250 
220 
80 
25 
45 



779 



195,600 
87,020 

166,000 
78,000 
41,000 

154,350 
13,850 

202,000 

142,500 

75,000 

1,600 

1,500 



1,159,320 



20,240 

20,240 

10,000 

2,019,000 

5,442,800 



174 

66 

6 



240 



330 

7 

480 

196 

80 

80 



1,163 
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Kind. 



Quantity. 



Field Artillery — Continued. 

timimmition. 

For howitzer cannon 

For mountain howitzer 

Infantry cartridges, spherical balls 

Infantry cartridges, elongated balls 

Field Park. 

19-pounder howitzer guns 

12-pounder howitzer guns, light 

12-pounder howitzers, mountain 

Total 

Carnages. 

For 12-pounder guns 

For mountain howitzer 

Caissons for 12-pounder guns 

Caissons for infantry cartridges 

Park wagons 

Battery wagons 

Traveling forges 

Portable forges ^ 

Total 

Ammunition. 

Rounds for 12-pounder guns 

Rounds for mountain howitzers 

Infantry cartridges, with various kinds of balls; spherical, elongated, (a tige .') cupped, for the guard ; Nessler, 



45,7G0 

336 

2,527,900 

1,503,360 



6 
24 
11 



41 



173 
27 
618 
340 
61 
62 
28 
16 



1,325 



219,996 

3,264 

61,606,868 



This ammunition, added to that in the caissons belonging to the batteries, gave a supply of 
1,107 rounds to each field piece, and 600 rounds to each mountain howitzer. The supply of 
infantry cartridges was 547 rounds to a man, besides sixty rounds taken with him in embarking. 

To recapitulate; the artillery materiel at the disposal of the army of the East comprised: 

1,676 guns of all calibers. 

2,038 gun carriages. 

2,740 wagons. 
2,128,000 projectiles. 
8,800,000 pounds of powder. 

As soon as the Crimean expedition was determined on, a siege train of sixty pieces, which 
had been collected at Toulon, in anticipation, was sent to the East; and it was with this train 
that the army presented itself before Sebastopol. 

The vigor of the defense, the large number of guns mounted on the works, and the want of 
a complete investment, leaving the place open to constant supplies for the enemy, soon showed 
the insufficiency of these means of attack, and rendered it necessary to increase the siege train 
beyond all previous estimates. Three supplementary trains were sent from Marseilles and 
Toulon; the first of 58 pieces, the second of 46, and the third of 150; all supplied with from 
1,500 to 2,000 rounds apiece. 

The school of pyrotechny, which had been employed for some months, by order of the 
Emperor, in preparing war rockets of large size, ranging from 5,000 to 7,000 metres, (5,500 to 



REPORT OF THE FRENCH MINISTER OF WAR. 77 

7,600 yards,) had already obtained some very remarkable results. Between 7,000 and 8,000 of 
these rockets were sent to the siege park. 

On the other hand, the Commander-in-Chief of the army drew from the arsenal of Constan- 
tinople 140 guns, shot, and a considerable quantity of powder. He also asked from the fleet for 
guns of heavy caliber. The number thus borrowed amounted to 605, of which 238 were in battery 
during the last days of the siege'. The fleet also furnished such supplies and powder as could be 
spared from its own service. 

The place still holding out, the Emperor ordered that a train of 400 mortars, furnished with 
1,000 rounds apiece, should be sent out, to bombard the place incessantly, and cover the attack 
by rendering the Russian works uninhabitable. The employment of such formidable means 
promised immediate and decisive results. Imagine, indeed, what would have been the effect of 
400 mortars, supplied with 1,000 rounds apiece, capable of throwing, for twenty days and nights, 
more than 830 shells an hour, or fourteen a minute ! Only a part of these mortars arrived in 
time to be placed in battery during the siege. 

The organization of these different trains, the collecting and embarking them at Marseilles, 
were attended with many difiiculties ; but these were. overcome by the resources accumulated in 
the fortresses and by the activity displayed in the arsenals. Workshops for making cartridges, 
fuzes for shells, and ammunition for artillery, were established in places situated near the rail- 
ways, and the work was continued without interruption. 

To meet the enormous consumption of powder, the powder-works enlarged their operations, 
and delivered, in 1854, 3,500,000 pounds of powder ; in 1855, they were able to supply double 
that quantity, without slacking the manufacture of sporting and blasting powder. 

The transportation of this immense quantity of stores, the weight of which exceeded 50,000 
tons, would certainly have been impossible a few years ago ; but, by means of the lines of railway 
connecting Marseilles with the principal cities of the Empire, impossibilities were overcome, and 
no delay occurred in the regularity of the shipments. Such was, also, the care bestowed on these 
operations that 3,000 tons of powder, 70,000,000 infantry cartridges, 270,000 rounds of fixed 
ammunition, 7,000 or 8,000 war rockets, and an immense quantity of fire-works, reached their 
destination without the occurrence of the slightest accident. 

During the siege, the artillery, assisted by six companies of the regiment of marine artillery, 
by the sailors of the fleet, and by auxiliaries from the infantry, constructed, armed, and served 
118 batteries on ground covered with obstacles, and under the incessant fire of the place, at the 
same time that they attended to arming and supplying the ledoubts, the camp, and the lines of 
Kamiesch. These batteries required the use of 800,000 sand-bags and 50,000 gabions. On the 
day of the assault they were armed with 620 pieces of artillery ; they had fired more than 
1,100,000 rounds, and consumed more than 6,600,000 pounds of powder. 

Notwithstanding this enormous expenditure of ammunition, of which history furnishes no 
other example, the park of artillery was still supplied, at the close of the siege, with about 800 
or 900 rounds to each piece, besides what was dispatched every day from France ; about forty 
pieces of ordnance only were disabled ; the resources of the artillery would have enabled them to 
continue the contest a long time. 

The ordnance and stores brought back to France may be estimated at 50,000 tons, of which 
38,000 were French and 12,000 Russian. 
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Engineer Materials. 



Kind. 



Tools and Various Supjilies. 



Entrenching tools 

Cluai-rying tools 

Wood-cutters' tools 

Miners' tools .' 

Hooks, forks, and drags, for sappers., 

Sappers' armor 

Wheel-barrows 

Hand-barrows 

Sandbags 

Palisades 

Chevaux-de-frise 

Tool handles 

Artificers and workmen's tools 



Machines. 



Norias, (water wheels). 
Pile driver 



Wooden ventilators 

Machines for (boring) camouflets. 
Hand-mills 

Hand-ri 



land-ram 

Capstans 

Ropes, assorted. 
Ladders 



Fire engines 

Wtigons, Sfc. 

Wagons, assorted 

Boxes, assorted 

Wheels, axles, and other spare parts 

Materials and Supplies of Various Kinds. 

Lumber, assorted, for siege works, temporary hospitals, huts, storehouses for provisions, 

&c cubic feet... 

Iron, bar 

Steel 



Sheet-iron 

Spikes, nails, and tacks, assorted. 

Pitch 

Candles 

Pit coal 



Blasting powder 

Canvas, &c., for shutters and roofs, (of which one fifth was pitched canvas) square yards 

Surveying instruments 



Huts. 



Huts for officers and soldiers . 

Huts for stables 

Cast-iron stoves 



Total weight.. 



Number. 



72,000 

7,400 

6,300 

1,800 

200 

la 

800 

1,70U 

920,000 

8,000 

50 

80,000 

16,900 



250 
10 



87 
210 
325 



600,000 



26,000 
400 



2,900 

210 

2,800 



Or about 14,000 tons, of which about 2,400 tons were brought back to France. 



Weight. 



Pounds. 

363,000 

48,000 

27,500 

33,440 

1,320 

566 

40,000 

44,000 

566,000 

115,500 

33,000 

77,000 

35,800 

8,800 

3,670 
550 

1,980 

330 

110 

790 

16,000 

14,000 

4,400 



153,700 
27,700 
10,000 



17,537,000 

23,000 

3,400 

4,000 

118,000 

490,000 

9,000 

167,000 

200,000 

22,000 

550 



9,000,000 
880,000 
185,000 



31,229,480 
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The wagons, tools, and sappers' and miners' implements, were supplied, in great measure, 
from the engineer arsenals of Metz and Algiers ; the rest from private sources. The shipping of 
these; stores, (at least five times more than are generally required for the siege of a great fortress,) 
was begun in March, 1854, and the last shipments were made in August, 1855. 

The supplies of lumber, iron, copper, &c., were bought at Lyons, Toulon, Marseilles, Con- 
stantinople, and Trieste. -"*•" 

Of the 920,000 sand-bags sent to the Crimea, 300,000 were drawn from the public stores; 
the rest were purchased at Paris and the places above mentioned. 

As soon as it was ascertained that the army would pass the winter under the walls of 
Sebastopol, the Emperor ordered shelters to be sent out. Huts for men and sheds for horses 
were immediately ordered in France and England ; 1,050 huts, capable of sheltering 30,000 men, 
were made at Toulon and Marseilles in January, 1855, and the shipment of them begun in the 
following month; 1,850 huts, to contain 45,000 men, were ordered in England at the beginning 
of December, 1854; and they were shipped from Southampton in the course of the next month. 
Each hut was provided with a stove. v- <- >-. 

Sheds for about 10,000 horses were ordered in Paris in December, 1854, and shipped from 
Marseilles in January, 1855. 

Besides these, a supply of 50,000 frame pieces, 20,000 joists, 100,000 boards, and 9,000 bolts, 
were purchased at Marseilles, and shipped, in 1855, for establishing warming huts. 

In this ever-memorable siege, the engineers executed 87,500 yards (fifty miles) of trenches, 
using 80,000 gabions, 60,000 fascines, and nearly 1,000,000 sand-bags. They covered the right 
of our attacks with defensive works of more than five miles in extent, and the left with an 
entrenchment of the same extent, almost in one line, called the "■ Lines of Kamiescli," resting at 
both extremities on the sea, covering, against all the chances of war, the bays of Kamiesch and 
Kazatcb, and securing the possession of a vast space, containing all the supplies of the army. 
These lines consisted of a strong parapet, with a ditch cut in the rock, and flanked by eight 
strong redoubts aimed with heavy guns. 

But- the siege of Sebastopol was especially distinguised from any other by the immense 
difficulties of the works of approach, which were excavated almost entirely in rock, by means of 
powder, before a fortress garrisoned by a large army, and constantly open to fresh supplies of 
men and provisions. 

We had also to contend against a subterranean defense, skillfully arranged, and ramified 
into more than 6,500 yards of mining galleries, cut in the rock in several tiers, the lowest of 
which was more than fifty feet below the surface. 
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Subsistence — Fuel — Forage . 



Kind. 



Subsistence. 

Biscuit pounds 

Flour do... 

Dry vegetables do... 

Pressed vegetables, (Chollet's preparations) do... 

Rice do... 

Salt do... 

Sugar do... 

Coffee do.... 

Salt pork do.... 

Salt beef. "......' do.... 

Preserved beef. do.... 

Hogs' lard do.... 

Beeves, on the hoof heads. 

Wine gallons. 

Brandy and rum do — 

Fuel. 

Wood pounds. 

Pit coal do.... 

Forage. 

Hay do.... 

Barley and oats do.... 



duantity. 



28,143,000 

48,630,000 

425,000 

752,000 

7,890,000 

174,600 

6,078,000 

4,730,000 

11,533,000 

1,140,000 

6,700,000 

110,000 

10,000 

3,080,000 

363,200 



4,280,000 
34,700,000 



170,287,000 
m, 000, 000 



Of various other supplies, about 1,500 tons — making, in round nambera, about 500,000 tons 
measurement. 

The quantity of provisions and materiel brought back to France is estimated at 50,000 tons. 

The biscuit were made in the military bakeries at Paris, Eouen, Havre, Brest, Bordeaux, 
Bayonne, Marseilles, Toulon, Montpellier, Perpignan, Algiers, and Oran, [Lyons appears to be 
omitted by mistake in this enumeration,] or purchased in England and in France from the house 
of Packham. Two hundred and sixty thousand boxes were required to contain them. 

-F'fowwas sent from Marseilles, Toulon, Montpellier, Perpignan, Bordeaux, Algiers, and Oran. 

Pressed vegetables, prepared by Chollet & Co., Paris. 

Bice, mostly hulled, bought at London, Bordeaux, and the greater part at Havre. 

Coffee sent from the same places as rice. 

Sugar sent from Havre, except a few cargoes from Bordeaux and Marseilles ; the whole of it 
was white sugar or loaf sugar. 

Salt meats, most of them bought in England; some furnished by the Navy Department. 

Preserved beef in boxes, except small quantities made in France by M. de Lignac (pressed 
beef) and by M. Appert. (boiled beef with soup,) almost all the rest was made in England. 
The statement of quantity includes 880,000 pounds oipoiudered beef, or nearly 600,000 rations.. 

Beef on the hoof: 4,000 beeves were obtained from Trieste, 1,500 from Algeria, 4,500 from 
Caramania, (Asia Minor,) by the port of Macri. 

Wines: Wines for the sick were obtained from Bordeaux and Perpignan ; for the troops, 
from the Var and Herault. 

Brandy and rum: Oa account of the high price of brandy and its doubtful quality, rum 
from the best sources of supply was used in preference ; it was purchased at London and Marseilles. 
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Coals were obtained from England. 

Wood was shipped for stowage without extra charge. 

Hay, shipped from Nantes, Marseilles, Montpellier, Perpignan, Algiers, Mostaganem, 
Boune, Philippeville ; and abroad, from Antwerp, Genoa, Leghorn, Naples, Messina, and Trieste. 

Barley and oats, from Havre, Marseilles, and Algeria ; also, from England, Spain, Morocco, 
Italy, Egypt, and Syria. 

Bags: a million of bags were sent, either containing the above provisions, or as a separate 
supply. 

Ovens: a hundred and fifty ovens, of which sixty were portable sheet-iron ovens. 

Tarpaulins: 1,700 tarpaulins, measuring 244,000 square yards. 

Hay presses: there were 137 of different kinds sent for pressing the hay bought in Turkey, 
independently of the quantities reported in the tabular statement. 

It required 1,800 trips of vessels, with full cargoes, to transport the above supplies. 
460 from France. 
566 from Algeria. 

4 from Spain. 
77 from England. 

5 from Belgium. 
600 from Italy. 

88 from Egypt and Syria. 



1,800 



Clothing, Camp Equipa&b, and Harness, 



Kind. 



Clothing and Equipment. 

Flannel belts 

Canvas for tente-abri 

Blankets 

Cotton shirts 

Leather gaiters, pairs 

Linen gaiters, pairs 

Pantaloons of gray linen 

Shoes, pairs 

Boots and spurs, pairs 

Drawers 

Kitchen frocks, (blouses) 

Stable frocks, (blouses) 

Pantaloons, for kitchen use 

Caps of chasseurs d'Afrique 

Cap covers 

Gun slings 

Tent poles, tente-abri 

Cap peaks 

Buttons, assorted 

Cotton cravats 

Special .Articles. 

Wooden shoes, pairs 

Woolen socks, pairs 

Cloaks with capes and hoods 

Woolen stockings, pairs 

Woolen gloves, pairs 

11 M 



Number. 



654,889 

347,319 

371,787 

354,527 

42,527 

163,419 

9,000 

328,209 

32,396 

132,336 

200 

25,010 

200 

717 

3,000 

525 

183,265 

2,000 

20,620 

200,000 



238,597 
189,162 
231,399 
220,000 
215,000 
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Clothing, Camp Equipage, and Harness — Continued. 



Kind. 



Special Articles — Continued. 

Chacliiaa (?) 

Leg^ins of sheepskin, pairs 

Bulgarian gaiters, pairs 

Sheepskin greatcoats 

Camp Equipage. 

Wedges 

Lance lieads 

Dowels 

Poles for council tents 

Poles for officers and men's tents 

Ridge poles for council tents 

Do for tents for sixteen men 

Do for officers' tents 

Do for conical tents for twenty men 

Shelves, with chests 

Shelves, without chests 

Tent pins, large and small 

Camp stools, folding 

Tables 

Curtains 

Mallets 

Frames for covers of company arms 

Frames for covers for pickets 

Canvas for covers of company arms 

Canvas for pickets 

Large kettles 

Small tin kits, with straps, (bidons) 

Bowls 

Soup kettles 

Cases for kits 

Cases for bowls 

Cases for kettles 

Straps for kits and kettles 

Straps for bowls 

Sickles 

Scythes 

Axes 

Shovels 

Picks 

Bill hooks 

Picket ropes, for cavalry fi,gt 

Harness. 

Horse-shoe nails 

Horse shoes 

Bags, bound with leather 

Hobbles 

Cords for hobbles 

Watering bridles and bits 

Light cavalry saddles, new pattern 

Light cavalry saddles, old pattern 

Bits "!!!!!!!!!"!!!!!""!!!!!"""!!!!"! 

Parade halters 

Double snaffles 



Number. 



253,576 
90,000 

163,739 
15,000 

16,448 

60 

15,519 

68 

30,952 

21 

9,199 

1,500 

6,500 

71,209 

18 

567,971 

3,428 

24 

4 

23,316 

640 

30 

500 

14 

40,973 

289,714 

43,193 

46,981 

1,019 

1,061 

1,019 

1,812 

692 

16,400 

1,499 

17,236 

15,748 

16,721 

8,341 

9,000 

6,193,400 

817,216 

16,222 

7,567 

310 

2,039 

636 

1,004 

900 

779 

368 
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The events of the war having placed the army in a country nearly destitute of resources, 
and under an extraordinary climate, it was necessary to send from France everything required 
to clothe and shelter them, and even the nails for shoeing their horses. 

The severity of the climate on the plains of the Chersonese made it necessary to send, 
besides the usual articles of clothing and camp equipage, a complete suit of winter clothing as 
a supplementary dress for each man, viz : 

Cloak, with cape and hood. 
Bulgarian cloth gaiters. 
Wooden shoes, with woolen socks. 
Woolen gloves, stockings, chachia. 

All the men on guard, or on any extraordinary service, had besides sheepskin greatcoats 
and leggins. These articles, sent in 1854, and in the beginning of 1855, had to be renewed, for 
the most part, like the ordinary clothing, to provide against the winter of 1855, '56. 

The camp equipage in the public stores, at the beginning of the war, was only sufficient for 
an army of TO, 000 or 80,000 men in the field. It was therefore necessary to provide quickly a 
considerable quantity of these supplies, which was done in good time by contractors. All these 
articles were received without loss or damage, notwithstanding their great numbers and bulk. 

The tents sent out were sufficient for 280,000 men, besides those alloted to the officers. The 
first kind of tent had two poles, and was shaped like a roof; but experience of the climate of the 
Crimea, and especially the storm of the 14th November, 1854, showed that the conical tent, with 
a single pole, which is used in Turkey, resisted better the severity of the weather^ and that form 
was adopted for all the tents sent out in 1855. Hemp canvas was not used exclusively in making 
the tents ; the cotton canvas was found to answer very well, with less weight and cost. 

The supply of sickles and scythes enabled the troops to collect the forage found first in the 
Doburdsche, and afterwards in the Chersonese. 

Considerable parts of the camp equipage and special articles of clothing were not used, and 
they were sent back to France and Algeria. 

The stores above enumerated may be estimated at 12,000 tons measurement. The supplies 
belonging to the corps, and which they take with them in the field, are not included in this esti- 
mate. Their weight is about 7,300 tons. 

The articles sent back to France and Algeria amounted to about 8,000 tons. 



Supplies for Hospital Service. 



Kind. 



Iron bedsteads, from France 12,000 

Wooden bed.steads, purchased in the East 15,000 

Blankets, sent from Prance 32,000 

Blankets, from tlie East 7,500 



Cotton coverlets, from the East 

Wool mattresses and bolsters, procured in the East 

Complete equipment for hospitals of 500 patients each, from France 

Do. do. do. purchased in the East. 



^ pounds, 

) or mattresses... 
23 



Medicines, -utensils, and medical supplies for ditto. 
Chapel furniture for hospitals 



duantity. 



(a) 27,000 

39,500 

3,500 

715,000 

30,000 

(6) 30 

30 

(c) 14 
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Supplies for Hospital Service — Continued. 



Kind. 



Jimbulance 

Light ambulance equipments (pattern of those used in Africa) for 12,000 men each... 
Ambulance wagons with stores, in the proportion of five to each division of infantry. 

Ambulance medicine cases 

Saddle-bag medicine cases 

Boxes of surgical instruments, assorted 

Cases of amputating and trepanning instruments contained in the medicine chests 

Cases of instruments in (he hospitals 

Dressings. 



Linen dressings, large.. 
Do. small.. 

Rolled bandages 

Lint 



..pounds 
....do.... 
....do.... 
....do.,.. 



Linen dressings, assorted, contained in the movable hospitals, the caissons, and chests do., 



Bandages for hernia 

Hospital Stores, (e) 

Concentrated milk pounds.- 

Concentrated essence of broth do .... 

Boiled beef. do 

Gelatine, granulated do 

Chollet'.s prepared Julienne, for ofiicers do 

Do. do. for soldiers do 

Prepared vegetables, assorted do 



Quantity. 



2 

((i) 110 

150 

35 

106 

150 

70 



125,000 
165,000 
70,000 
108,000 
176,000 



644,000 



5,000 



17,600 
2,200 
6,160 
6,600 
3,500 
112,200 

55,000 



(a) These supplies, completed by purchases on the spot, were the means of establishing as much regularity in the hospital 
service at Constantinople as in the interior of Prance. The 27,000 beds, collected in the first months of the war, are a larger 
supply than in all the permanent military hospitals of Prance, in which there are only 19,000 beds, viz : For the sick, 16,500 
beds ; for infirm soldiers, 2,500 beds. The administration provided this material by drawing from the supplies in store and by 
orders to private establishments, which were promptly executed. 

(b) The list in detail of the supplies for these hospitals for 500 sick is given in the regulation of April 1, 1831. — (Set 
Official Military Journal of that year. Supplement to Part 1.) The weight for each hospital is about 26,400 pounds, (exclusive 
of the bedsteads,) making for the thirty hospitals established in the East a weight of 792,000 pounds. 

(c) In pursuance of the orders of the Emperor, religious service and spiritual aid were always provided for the soldiers. 
The chaplains displayed the greatest devotion to duty, and, Uke the admirable sisters of St. Vincent-de-Paul, they kept up the 
spirits of the sick and wounded in the ambulances and hospitals. Religious service was performed in the army by Catholic 
priests. The central consistories of the Reformed Church and of the Hebrew worship sent ministers and rabbis for their fol- 
lowers. The Catholic service of the fourteen hospitals of Constantinople was intrusted to the congregation of the Lazarists, 
which has a college in that city, and their influence is felt all over the East ; that course also resulted from the establishment of 
the sisters of St. Vincent-de-Paul in the hospitals, the Lazarists being their superiors. 

(d) Each ambulance store wagon contained 2,000 dressings; the 110 wagons furnished, therefore, a supply for the field of 
battle of 920,000 dressings, the consumption of which could be replaced by shipments from Constantinople. 

(e) The concentrated milk, (by Lignee's process,) the concentrated essence of broth, (obtained from England,) and the 
preserved vegetables, (of Chollet& Masson,) were used with complete success. These articles may hereafter be regarded as 
perfectly suitable for hospital stores. 



The hospital stores and supplies sent out amounted to 6,430 tons measurement ; about cue 
third of which quantity was returned to France and Algeria. 
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Kind. 



Provision wagons for 1,200 rations 

Do. 1,600 rations 

Ambulance store wagons 

Pack wagons, with low sides 

Do. with raised sides 

Traveling forges, old pattern 

Do. new pattern 

Draft harness, with head gear complete — near leader 

Do. do. off leader 

Do. do. near wheel horse 

Do. do. off wheel horse 

Drivers' saddles, complete 

Saddles for non-commissioned officers and troopers 

Saddles for non-commissioned staff. 

Pack-saddles for mules 

Horse blankets 

Portable forges 

Pairs of cacoletSf (mule litters for tlie sick) 

Pairs of litters 

Spare stores of all kinds, such as grease jjots, tool chests, finished wheels, poles with and with- 
out iron work, watering bridles, halters, lashing ropes, &c 

Materials, unwrought; wood, iron, &c 

Marseilles carts, with harm-ss 

Maltese carts, with harness 

f'arts called bonhoures, with harness 



Quantity. 



Weight. 



77.5 

143 

118 

259 

918 

22 

48 

1,127 

1,148 

1,23G 

1,285 

1,811 

1,732 

25 

2,971 

16,611 

91 

2,760 

849 



Total. 




Pounds. 

3,054,000 

270,000 

257,000 

466,000 

398,000 

26,600 

98,200 

397,000 



470,000 

196,000 

65,800 

4,390 

60,720 

80,300 

3,300,000 
2,640,000 

440,000 
12,154,010 



This total represents 7,956 tons, sea measurement. One third of this quantity was sold as 
unserviceable ; but many of the wagons and other articles made in Turkey were taken to Algeria ; 
so that the whole quantity returned may be estimated at 7,000 tons. 

Notwithstanding the strength of the trains attached to the army of the East, (11,000 men 
and 8,000 horses or mules,) all the administrative services could not have been performed with- 
out the assistance of several auxiliary companies made up from men and stock not belonging to 
the train proper. Some of these companies were raised in the East, others in France. Their 
stock consisted principally of: 

400 Maltese carts, made at Malta, under the direction of the French consul. 
300 Marseilles carts, sent from France. 

100 Carts, called honhoiores , after a model adopted by the Emperor. 
1,600 Wagons and carts, called araftas and tehis, purchased in Turkey or made in Constan- 
tinople by the workmen attached to the park of reserve of the military trains. 

These companies, which were raised successively as they were required, amounted at the 
end of the war to nineteen, having a strength of 2,728 drivers, 11,346 draft animals, (horses, 
mules, oxen, and buffaloes,) and 2,425 vehicles of all sorts. These resources contributed most 
effectively to the good execution of the transport service. 

All the abovementioned articles for the trains were not used in the performance of the 
different services of the army; but prudent foresight required the establishment, at a convenient 
distance from the seat of war, of a considerable reserve, in order to supply immediately any 
deficiency that might appear. For this reason a park of reserve for the military trains was 
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established at Constantinople at the beginning of the campaign. The importance of this reserve 
may be estimated from the following statement of quantities remaining on hand there at the end 
of the war. 

296 caissons, 119 park wagons, 31 forges, 166 sets of harness for four horses, 'lli saddles, 
scabraques, &c., 398 pack saddles, 9,155 blankets, 398 pairs o?cacolets, (mule litters for sick,) 
578 litters. 

This establishment, under the direction at first of a captain, afterwards of a major {chef 
d'escadron) of the park staff, constantly rendered the most important services during the war. 
It was not only charged with the repairs of the rolling stock, but assisted in regulating the 
.accountability for funds and material. 

Civil Rights — Justice — Government of Occupied Territory. 

One of the first cares of the commander-in-chief, when the army was formed, was to consult 
the interests of the family of the soldier, by securing the regularity of his civil registration in 
his corps, in hospital, and even on the field of battle. 

At the same time provostshijDS and courts-martial were established in each division to main- 
tain order and discipline. The returns show that at no time has it been necessary to make less 
use of the restrictive measures authorized by law. 

Interpreters, commissioned by the Minister of War, kept up the necessary communications 
among the different nations engaged in the contest. 

As soon as the establishment at Kamiesch was made, a general administration was organized ; 
a- municipal council and a council of elders (prud'hommes) instituted. Soon afterwards a police 
force and a sanitary police were created, and the numerous followers of the camp, Frenchmen and 
foreigners, found in this impromptu city constant and effectual protection. 

Service of the Military Chest and the Mails. 

The fiscal ofiicers of the army were at the same time charged with the care of the mail 
service. This double business was so completely organized that the military of all grades 
received their pay and allowances as regularly as if they had been in garrison in France, and 
they could keep up a constant, almost daily, correspondence with their families. This corps, 
consisting of six principal paymasters, eight special paymasters, and seventy-five assistants, and 
secondary agents, under the direction of a paymaster general, constantly supplied all the wants 
of their department, both for the army about Sebastopol and for the troops occupying the most 
distant points. The means of transportation were drawn from the train, and also the soldiers 
required for drivers ; it consisted of twelve caissons or wagons, .104 draft and saddle horses, and 
twenty pack mules, which were employed according to the demands of the service. 

The payments were made, as in former campaigns, in two ways : first, direct payments in 
specie; second, by drafts, negotiable on the spot. The latter method produced important 
advantages, and the drafts on the treasury obtained such favor in the East that it was necessary 
to create notes or checks of 20,000 and 10.000 francs, ($4,000 and $2,000.) The issues amounted 
sometimes to twelve millions of francs (say $2,400,000) a month. 

The payments made in the East, from the 1st April, 1854, to 1st July, 1856, from the 
advances or credits of the War Department, amounted to 285,646,160.45 francs, (157,000,000,) 
of which 275,457,340.64 francs ($55,000,000) were paid on the orders of the military intendance ; 
about $400,000 on the orders of the chiefs of artillery, and about $1,600,000 on the orders of the 
chiefs of the engineer service. 

The accounts of expenditures for the war have always been examined, audited, and defini- 
tively settled within the periods usually allowed for settlement in time of peace; a result highly 
advantageous in all respects, and the more remarkabl.e as it had never been attained in any 
previous war. 
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Telegraphic Service. 

At the beginning of the campaign the necessity was seen of establishing between several 
headquarters and the detached corps means of communication which should insure the rapid 
transmission of orders and harmony of movement. 

For this purpose there was attached to the expedition a telegraphic corps, consisting of two 
inspectors, five directors, four electric telegraph operators, and forty-seven signal station men, 
furnished with sixteen portable signal telegraphs, which could be easily set up and taken down 
in a short time. This corps was so distributed as to put the general in immediate communication 
with the different portions of his army. 

During the siege, the English government having ibrmed a plan to connect Varna with 
Balaklava by a submarine electric cable, the Emperor ordered a communication to be established 
between Varna and the German telegraphic lines. In a short time, in spite of all obstacles, the 
line from Bucharest to Varna, about 150 miles, was completely established, and the communica- 
tion was opened some days before the completion of the submarine line ; three inspectors^ four 
directors, and thirty operators, at the four stations of Bucharest, Eoutschouk, Schumla, and 
Varna, secured a regularity in transmission of messages which placed the army within a few 
hours of Paris. 

Printing. 

A lithographic press at general headquarters had at first sufficed for the demands of the 
service ; but from the beginning of the siege, on account of the constantly increasing number of 
orders, and the necessity of distributing them without delay to the difierent corps of the army, 
the general determined to ask for a complete printing press. This was sent out by the director 
of the imperial printing establishment, and, until the evacuation of the Crimea, a foreman and 
two compositors remained at headquarters. 



third part. 

Transportation by Sea. 



The imperial navy, without relaxing its military operations, furnished the following trans- 
port vessels: 

11 ships-of-the-line, with auxiliary steam power. 

21 ships-of-the-line, with sails. 

19 sailing frigates. 

19 steam frigates. 

24 transports, steam and sailing. 

21 sloops. 

17 dispatch boats. 



In all, 132 vessels, which made 905 trips, and transported, for the army alone, either 
going or returning^ 273,780 men, 4,266 horses, and 116,661 tons of stores. 

The English government put at the disposal of the Emperor eight vessels of the royal navy, 
and forty-two merchant vessels chartered by the admiralty, which transported altogether to the 
East 38,353 men, 1,972 horses, and 6,624 tons of stores. 

The War Department chartered, in 1854 and 1855, sixty-six steamers, and 1,198 sailing 
vessels of all sizes. The sixty-six steamers and twenty-two large clippers formed a kind of fleet, 
which, until the end of the war, Avas continually running between the East and the ports where 
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supplies were collected. Finally, the steamers of the "Messageries Impgriales," (passenger 
line,) according to arrangements made at the beginning of the war, transported foot troops and 
supplies at the rate of two trips a week. 

For the return of the army, the War Department continued to employ forty-eight steamers 
and two hundred and fifty-three sailing vessels, of which fourteen were large clippers. 

Altogether there were transported, by the means provided by the War Department, 224,270 
men, 44,736 horses or mules, and 601,251 tons of stores. 

Besides the above, the intendant general in the Crimea, and the military intendant at Con- 
stantinople, chartered a great number of vessels for victualing the army. These vessels were 
employed exclusively in carrying to the Crimea the provisions and forage purchased on the shores 
of the Black sea, and in Turkey. 



Recapitulation. 





Men. 


Horses. 


Stores. 


Sent out to the East 


J^umber. 
309,268 
227,135 


JVtt)ii6er. 

41,974 

9,000 


Tons. 
597,686 


Brouffh t back 


126,850 








536,403 


50,974 


724,536 






273,780 

38,353 

224,270 


4,266 

1,972 

44,736 


116,661 




6,624 




601,251 






536,403 


50,974 


724,536 







Much the greater part of the men and stores, embarked at Marseilles, had arrived there by 
the railway from Paris to the Mediterranean. If that railway had not existed, the operations of 
the war would certainly have lost much in concert and rapidity of movement. His Majesty, the 
Emperor, in looking back for a few years, may recollect with satisfaction, that one of the first 
acts of his energetic administration was to remove the obstacles to the completion of this great 
line, which was so soon to contribute to the brilliant success of his army. 
The Marshal of France, Minister of the War Department, 

VAILLANT. 



PART IV. 



AESENALS OF CONSTRUCTION. 

EOSSIA. 

The Arsenal of St. Petersburg was formerly in a central part of the city, but since 1850 a 
new establishment has been built on the Neva, near the eastern extremity of the city, and the 
buildings of the old arsenal are used only as a museum and storehouses for arms, gun-carriages, 
&c. The plan of the new establishment is shown in the drawings kindly furnished to us by the 
Minister of War. The buildings are arranged in a quadrangle, fronting on a street, and 
extending back to the river. The center building on the street contains the offices and rooms for 
drawing, patterns, and models ; adjoining this is a long room or gallery for the inspection of 
fii^fhed work, and parallel to it the finishing shops for light work. Perpendicular to the front 
arejfchree lines of workshops for smiths' forges, for wood work, and for boring and finishing 
Gannon. In the rear of these, and parallel to the front, is the cannon foundery. On the two 
flanks, perpendicular to the front, are storehouses, separated by court-yards from the workshops. 
The workshops are of one story, and the storehouses of two stories — all substantially built of 
brick and vaulted. The roofs of the storehouses are of iron. In the finishing shops the main 
lines of shafting are supported by cast-iron columns, from which cast-iron girders extend to the 
walls, and support the counter shafts. The machines used in these sho23s were mostly made in 
England. They are good and substantial, but claim no special notice ; those for wood work are 
inferior to the tools in use with us. Among the tools for finishing cannon is a horizontal lathe 
for dressing the handles of brass guns, in which the cutter is guided by a pattern plate of the 
shape of the handle, and worked by a lever connected with a crank, as in the planing machines 
for short work. 

Eighty smiths' forges are arranged in stacks of four, covered by an iron hood. There are 
also large forges with suitable furnaces for working up scrap iron, forging shafts, and other 
heavy work. The blast is obtained from fans. 

In the cannon foundery there are the usual reverberatory furnaces for casting brass guns, 
and a blast furnace for iron castings. The patterns are made of bronze, divided by sections 
perpendicular to the axis. The moulds are made of sand in iron flasks. The patterns of the 
trunnions are removed from the inside, as are the handles which are moulded in fire clay. The 
flasks are not placed in pits for casting, but stand in the open air, and the furnaces are in conse- 
quence raised very high. This arrangement is no doubt made on account of the difiiculty of 
keeping the pits free from water in the low, marshy soil, bordering the river. At the time of our 
visit the foundery was employed in making some heavy bronze guns for sea-coast batteries, and 
light 12-pounders for field service, intended to replace the present field batteries of guns and 
12 m 
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howitzers. In front of the arsenal were deposited a large number of brass field pieces, the product 
of this foundery. 

The shops of this arsenal are employed chiefly on field and siege carriages of various kinds. 
Gun carriages for garrison service are mostly made in the fortresses — the iron work being pre- 
pared at the government forges in the mining regions, and sent to the fortresses to be worked 
up. These carriages are made of oak, pine, or any suitable timber that may be most conveni- 
ently obtained. Oak is used chiefly for field and siege carriages, but the siege gun-carriage 
stocks at the arsenal were of pine, somewhat resembling our southern pine, but less hard» The 
wheels of siege carriages are made with hoop tires, but those of field carriages with streak tires, 
or sections, breaking joints with the fellies, as still practiced in the English field carriage wheels 
for greater convenience of repairs in the field. In the timber stores it was observed that many 
of the naves for large wheels are laid up in two pieces, the strength of the nave depending chiefiy 
on the bands. 

The director of the arsenal is a colonel, who is assisted by a lieutenant colonel, several 
captains, and subalterns. These oflicers belong to the artillery, but whilst on this special service 
they do not count for promotion in the regiments serving with the active corps of the army. The 
workmen at the arsenal are partly civilians, partly soldiers belonging to companies of workmen. 
On the opposite side of the street from the arsenal is another portion of the establishment, 
containing barracks for the companies of workmen and storehouses for timber. These buildings 
are also of brick. The plan of the barracks, in its general arrangement, is one which we observed 
frequently in the buildings for this purpose and for hospitals in Russia and Germany. The rooms 
communicating with a corridor running along one side of the building are conveniently arranged 
for warmth, ventilation, circulation, and inspection. The usual sleeping accommodations are, 
for each man. an iron bedstead, with a palliasse, hair or wool mattress, pillows, sheets, and/ 
blankets. Near the barracks are small houses for the married men, and a school for their* , 
children. '-*'' 

The storehouses for timber are of two stories. The lower fioor is caulked tight as a protection 
against the moisture from the ground. The upper floor is formed of open gratings, supported'"* 
on brick arches. The timber is partially seasoned in the open air or in sheds, before being 
placed in these storehouses, the windows of which are furnished with close shutters, and also 
with Venetian blinds. Pieces of canvas are glued on the ends of the timber, to prevent it from 
cracking. 

The laboratory for preparing ammunition is situated about two miles from the city, in an 
open and almost uninhabited plain. The buildings, which are arranged on a rectangular plan, 
consist of detached workshops and storehouses. The principal buildings are of brick, but the 
driving rooms and percussion laboratory are of wood. The work is nearly all done by hand ; 
the turning of shot blocks and fuzes, and other work requiring the aid of machinery, being done 
at the arsenal. The workshops are generally of one story, covered with sheet iron. The store- 
houses for materials and finished work are of two stories, the lower one vaulted. The small 
buildings for preparing percussion powder are surrounded by high earthen traverses. A space 
detached from the main square of the laboratory has been set apart for this purpose, and is fenced 
off by an earthen inclosure and a ditch, but is not yet occupied. Near the principal entrance are 
a spacious guardhouse and quarters ior the commander and other ofiicers. One building contains 
the furnaces for casting lead bullets, in which workmen were engaged in making several kinds 
described in the article on small arms. They were all cast in hand moulds, except the spherical 
balls, which were made in a machine worked by hand, on the plan of the Prussian machine ; 
after which the one used for the same purpose in our arsenals was also modeled. The balls were 
trimmed by hand and gauged by being passed through a die. The cartridges for rifle arms were 
greased by dipping the lower part in tallow, according to the practice adopted everywhere in 
Europe for the new arms, in whiqh the greased paper is inserted with the bullet. Waxed paper 
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was used for bundling the cartridges. The percussion caps are not bundled witb them, but are 
distributed separately. The cartridge cases are not tied, but are closed with paste, and each 
cartridge is gauged when finished. Percussion caps are made in a separate establishment, at 
some distance from St. Petersburg ; but cannon primers are prepared at this laboratory. They 
are made of quills, with a wafer of chlorate of potassa at the top. These primers are used only 
for garrison guns, which alone are furnished with locks. For field artillery common priming 
tubes and portfires are used. The priming tubes are made of small reeds or rushes, inserted in 
cups turned out of wood, which contain the wafers of mealed powder. 

The buildings for driving fuzes, portfires, &c., are of wood, and they are divided by wooden 
partitions into small apartments or cells, each for one workman. Fuzes, both for field and 
garrison service, are generally made of wood. They are cut to fixed lengths for field shells, and 
are fixed in the laboratory. A common way of fixing ammunition is to tie the cartridge bag 
over the ball ; for shells the bag is gathered around the upper part and glued to the ball, leaving 
the fuze hole open. 

The work at this establishment is done by 'soldiers. Some of these are permanently attached ; 
but the greater part are obtained by daily details from the troops quartered in the vicinity, and 
the docility of the Eussian peasant is remarkably exhibited in the readiness with which these 
men acquire a knowledge of the requisite manipulations. In order to aid this object the work is 
subdivided as much as possible, so that each man may have a simple operation to perform. The 
ammunition, &c., prepared in this way, though not as neatly finished as ours, is good and 
serviceable. 

Outside of the laboratory inclosure, and near the main entrance, is an excellent barrack for 
the permanent workmen — a brick building of two stories, both vaulted, divided into large 
rooms, with a neat and comfortable hospital apartment. On each side of the road leading up to 
the principal entrance, are neat cottages for the accommodation of the married workmen. This 
laboratory establishment is quite new, and not yet completed. 

The Arsenal in the Kremlin, at Moscow, is a large depot of cannon, small arms, and equip- 
ments, which are made at the imperial manufactories, or by contract. The storehouse for small 
arms can hold 500,000 stands of arms. The fire-arms in store there were made chiefly at the 
government manufactory of Tula, or at Liege, in Belgium. The Russian arms were superior in 
finish to the others. 

A stock of harness for 144 pieces of artillery is kept here. The leather is not blacked until 
the harness is issued for service. 

Prussia. 

The Arsenals of Construction which we visited at Berlin and Dantzic do not require special 
notice. There is very little machinery used in them, the work being nearly all done by hand. 
In these establishments are made not only carriages and equipments for the artilley, but saddles 
for the cavalry, hospital store wagons and ambulances, and baggage wagons; drawings of these 
were obtained at the arsenal of Berlin. These arsenals of construction are in the cities ; the 
workmen are all soldiers, belonging to the regimental companies of workmen, and are superin- 
tended by their own officers when at work ; the officers attached to the arsenals remain on that 
duty at least three years, but many of them have grown old in the service of the manufacturing 
establishments, and may be considered permanently detached from field or garrison service. At 
the workshops in Berlin there were three companies of 200 men each, with a captain, one first 
and two second lieutenants ; the non-commissioned officers act as master workmen ; the men 
receive extra pay, and work by the piece as much as possible. The system of recruiting in the 
Prussian army, embracing men of all trades, afibrds pecular facilities for organizing companies 
of workmen in every department of the service. 

The Arsenal of Berlin, properly so called, is a large and beautiful building in the center of 
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the city, on its principal street. It is a quadrangle inclosing a court; the lower story, which is 
vaulted, is a storehouse for artillery carriages, and the lofty upper story contains a great number 
of arms in racks, and an artillery museum of ancient and modern arms, trophies, &c. 

Of late years the principal manufacturing establishments for material of war have been 
concentrated at Spandau, about nine miles from Berlin. There are the principal ^OM^t^er worhs, 
the manufactory of arms, and a new cannon foundery. The manufactory of arms we were not 
permitted to see, as the government endeavors to keep secret the construction of the " needle 
gun ;" but we were allowed to visit the other two establisments ; and drawings of the cannon 
foundery, which the Minister of War permitted us to purchase, are among the papers of the 
commission. 

This cannon foundery — not quite completed at the time of our visit — is arranged and con- 
structed in an admirable manner. On the front is a building for offices and the quarters of the 
director; perpendicular to this are two ranges of buildings; that on the right contains the 
furnaces, and the ofter the finishing rooms. The furnaces for casting bronze guns, and some 
small, but very neat, cupolas and crucible furnaces for iron castings, were alone finished. The 
bronze furnaces afe two rounS reverberatory furnances, of sufficient capacity to hold 50,000 
pounds of metal each; theyFappear to be constructed on the plan described in the French works 
on the subject, and Ae mbulds are made of clay, in the French method. Very heavy sinking 
heads are used, and the*qualixy of the metal appears to be very superior. The furnace building 
is lofty, light, and airy, and is well mounted with strong and convenient cranes. The day 
before our visit there were cast: six 12-poimder and five 6-pounder guns, and two 24-pounder 
howitzers. The metal is run directly into the moulds, without the intervention of ladles. 

Railway tracks across the yard connect the furnace room with the boring andJimsJiing shop. 
This part of the establishment is admirably arranged; a lofty and well-lighted room contains 
the boring and turning lathes, consisting of — 
Boring lathes. 

Machine for cutting ofi" the sinking heads. 

Lathe for turning exterior of guns and planing the part between the trunnions. 
Machine for turning trunnions. 
Machine for setting vent pieces. 

These machines were made at Berlin, on the models generally of the English machines of 
like kind ; they are constructed in the most substantial manner, and finished in a style of luxury 
quite unusual in such tools. Steam engines furnish the motive power of the establishment, and 
pine wood, which is readily procured in the sandy plains of the vicinity, is the principal fuel 
used in the furnaces, &c. A traveling crane on a railway over head affords the means of trans- 
porting the work with facility from one part of the shop to another. This railway extends into 
a spacious spartment separated from the finishing shop by a movable glass partition, and appro- 
priated to the inspection of finished work. In this room, besides the gauges and measuring 
instruments, are the apparatus for testing the qualities of the metal, and a large hydrostatic 
balance for taking the specific gravity of the whole gun. In connection with this room is a 
well-mounted chemical laboratory, in which one of the officers conducts the analysis of the gun 
metal, before and after the casting of the gun, as well as the tests of old metal, &c., used in the 
foundery. The personnel of the establishment consisted of one captain director, one captain 
assistant, and four subalterns, with about 100 workmen, civilians. 

The powder luorks at Spandau are situated a short distance from the fortress, in a piece of 
low ground, inclosed by an earthern rampart, and thickly planted with trees. The works are 
distributed into small detached buildings, constructed chiefly of wood filled in with bricks, and 
separated from each other by plantations of trees and by earthern traverses. The river Spree, 
and a canal running through the grounds, afford the moving power for the mills, although the 
usual head of water is not more than three feet. There is also a steam engine, the boiler of 



ARSENALS OP CONSTRUCTION — PRUSSIA. 93 

which furnishes hot water for heating the air in the drying-house, whilst the engine works the 
fans for driving the hot air through the pipes in the drying-house. Careful precautions against 
accidents are taken, hy detaching the boiler and chimney from the immediate vicinity of the 
drying-house ; the buildings are all kept in the neatest order, and the paths connecting them are 
strewed with saw dust. !No accident has ever occurred at the works, except once from the 
explosion of the gas generated in making charcoal. The furnaces for this purpose and the 
refinery are Avell separated from the other parts of the establishment. 

The coal is made chiefly from alder, (faul-baum, Ger.,) which is also used in England, and 
in France; (bois de hourdaine;) willow wood is likewise used. The coal is prepared by distillation 
in iron cylinders by the usual process for preparing what is called "•cylinder coal;" the wood is 
packed in the cast-iron cylinders which are built into the furnace, without the intervention of 
sheet-iron cylinders, as often practiced, and the distillation is carried to the degree of making 
hlack coal ; the reddish coal, which is generally obtained by this process, is considered as 
imparting too great bursting effect to the powder, and is carefully avoided. The gaseous products 
of distillation and the tar are sold to dyers, &c. Peat is the fuel used in the distillation, and 
also for the steam engine. 

The saltpeter refinery is managed on the same principle as the French refineries, and as this 
method is also pursued at our best powder works, a special account of it is not required here. 
Thorough saltpeter is procured chiefly from the East Indies; after being refined it is said to 
contain not more than one part in 50,000 of other salts. It is dried in small grains, and not 
melted with heat, according to the English practice. 

The sulphur is procured from Marseilles in a refined state, but is remelted at the works to 
make it more brittle and easier to pulverize. 

The method of mixing and incorporating the materials is essentially the same as that which 
is known in France as "the revolutionary process," from its having been adopted as an expe- 
ditious method of making gunpowder during the French revolution. In that country it has 
been long discontinued, from a belief that powder made in this way is too destructive to the 
guns, and not susceptible of good preservation ; but probably the modifications introduced in the 
Prussian method have removed these objections, as it is practiced in that country in preference 
to the stamping mills of France and the cylinder mills of England. 

This method consists in pulverizing the materials in rolling barrels, mixing and incorpora- 
ting them in the same manner, and forming the cake under a press. The coal is pulverized 
separately and is kept in iron canisters in a fire-proof room, as a precaution against spontaneous 
combustion, to which pulverized charcoal is known to be liable. The sulphur is mixed with an 
equal weight of saltpeter, to prevent it from adhering together in balls in the rolling barrel. 
These barrels are made of wood, and the pulverizing is eflected by means of bronze balls five- 
eighths of an inch in diameter ; the charge of a barrel being 200 pounds of materials and 200 
pounds of balls. The incorporating barrels are made of leather stretched on wooden frames, and 
the balls used for this purpose are one quarter of an inch to five sixteenths of an inch in diameter. 
The composition, moistened with ten per cent, of water, is reduced to cake by being pressed 
between two rollers ; for this purpose it is put into a hopper, from which it is deposited evenly 
on an endless band of coarse linen, which carries it between the rollers; the upper roller is of 
bronze, the lower of paper ; the cake formed in this way is three eighths of an inch thick, and 
of extreme hardness. 

The granulation is performed by the old process of the "William ;" (French "Guillaume;") 
a lenticular disk of lignum vitte revolving in a parchment sieve. The grain is of two sizes ; for 
cannon, from 0.046 inch to 0.026; below the latter size, for small arms. After being sifted it is 
partially dried, then glazed, and thoroughly dried by being spread on a sheet laid on wire gauze 
in a drying-house, which is heated to 150° by means of air forced through cylinders containing 
hot-water pipes. Before being glazed it is dusted in linen bags, and after glazing is again 
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carefully sifted to assort the different sizes of grain and separate the dust. The powder is then 
poured into hags of stout linen containing 100 pounds each, and inclosed in casks. It was 
understood that when distributed for service these hags are emptied at the depot into the casks 
and sent back to the powder works. This establishment makes usually from 4,000 to 5,000 
casks of powder a year. The workmen are civilians, about thirty in number. The director is 
Major Otto, an officer of artillery, well known for his contributions to military science, who 
conducted us himself over the works ; his dwelling-house is within the inclosure of the grounds ; 
he ha,d been employed about fifteen years in this special department. There is another establish- 
ment of powder works at Neisse, in Silesia^ not quite so extensive as that of Spandau. Private 
manufactories of powder are also allowed in Prussia. This is not the case in most of the other 
great States on the continent of Europe, the governments of which reserve to themselves generally 
a monopoly of this hazardous manufacture. In England, where the manufacture is free and the 
government purchases a large part of its supply in time of war, there is still maintained a 
government factory, at Waltham Abbey, about twelve miles from London, which affords the 
means of regulating the standard of quality and controlling the mode of manufacture. Such an 
establishment in the United States would be attended with great advantages to the service. 
Private manufacturers find much their largest market in the supply of powder for sporting and 
blasting purposes, and naturally adopt the methods of manufacture adapted for meeting these 
demands in the best and cheapest way. But it may, and actually does occur, that the gunpowder 
most suitable for these objects is not the best for use in the large charges required for cannon. 
In France, where gunpowder is a government monopoly, the sporting powder is made in the 
English method, in heavy cylinder mills, whilst all the powder used for the military service is 
made by the old process of the stamping mills. The reason of this is that the latter kind of 
powder, whilst sufficiently strong for service, is considered much less destructive to the metal of 
cannon, whether of bronze or iron, and also is susceptible of being kept for a longer time, with 
less deterioration, than that made by the new process. Powder of this kind, made in 1680, has 
been recently found very nearly equal in strength to that just made. This consideration of the 
explosive or bursting force of gunpowder, distinct from its propelling effect on the projectile, (as 
evinced in the action of fulminating powders,) has recently assumed greater importance than 
ever, in view of the introduction into our armaments of great numbers of guns of large caliber, 
requiring heavy charges of powder, the destructive effects of which, with the powder now made 
for our military service, causes the most serious embarrassment. 

A laboratory for fixing ammunition, &c., is established on an open plain, at a safe distance 
outside of one of the gates of Berlin. The buildings occupy a square of about 200 yards; they 
are of one story ; the workshops are frame buildings ; the store-houses of brick. No work was 
going on at the time of our visit, and the establishment offered little worthy of special remark. 
There is no machinery, except a hand press for making lead balls, the work being all done by 
hand. The square is inclosed with an earthen rampart ; the magazines are outside of this 
inclosure, and surrounded also by earthen fences ; they are of two stories, neatly built, lined with 
wood and carpeted ; the lower story contained gunpowder, and the upper one fixed ammunition, 
with percussion primers, friction tubes, &c. 

Austria. 

The principal manufacturing establishments of the Austrian artillery have been recently 
united in the new Arsenal of Vienna. This magnificent establishment is situated just outside of 
the walls of the city, on the eastern side, and comprises the following buildings : 

A museum and store-house for small arms ; 

A manufactory of small arms ; 

Workshops for artillery carriages, harness, and equipments ; 
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A cannon foundery, and boring mills for bronze and iron cannon ; 

Barracks for 10,000 men ; 

Extensive storehouses for material and finish work. 

The barracks and storehouses form the inclosure of a rectangle about 500 yards front by 
TOO yards deep. The accompanying plan and view (Plates 1 and 2) show the general arrange- 
ment of the several buildings; the style of architecture is exhibited by the bird's eye view of the 
arsenal, and in the photographs of the principal buildings, which are among the papers of the 
commission. These buildings were designed by eminent architects of Vienna, by one of whom, 
Mr. Sicandsbourg, the photographs of them were most kindly presented to the commission. 
' They were not all occupied, but were very nearly completed at the time of our visit. The 
material is chiefly brick, with some cut stone in the ornamental parts. The bricks are not red, 
but of various colors or shades of yellow and brown ; and advantage is taken of this variety to 
make the work ornamental. Most of the cornices and other ornaments are made of bricks 
molded into suitable forms. The exterior buildings are of such solidity as to make the arsenal 
a sort of citadel, secure from the assaults of a body of citizens such as obtained possession of the 
military establishments in the city in the revolution of 1848. 

The principal entrance to the arsenal is through a handsome quadrangle, containing the 
quarters of the commanding officer and the offices of the administration. Next to this is the 
museum, of which the lower floor and the central hall are to receive the fine collection of arms 
and armor formerly deposited in the city. The upper floor is divided by the central hall into 
two spacious rooms to contain small arms, in racks, some of which were put up. The racks are 
made of cast-iron stanchions, supporting horizontal wrought iron bars, which form as many 
shelves as there are tiers of arms. On these the arms are laid horizontaly, the buts outward, 
so that the full rack presents only a close mass of hut-plates. This arrangement, although less 
ornamental than the usual method of placing, the arms upright, has the advantage of stowing a 
greater number of arms in a given space, and of permitting the examination and removal of any 
one piece without disturbing another. 

Next to the museum is the manufactory of small arms, all the workshops of which are 
united in one building. Steam is the motive power here, as in all the other machine shops of 
the arsenal. The principal operations performed here are, finishing the barrels, mountings, 
and bayonets ; making the locks, and fitting and assembling the arms. The barrels are forged 
in the iro^ regions, and are made chiefly of the excellent iron of Styria. They are bored, turned, 
percussioned, and rifled at the arsenal. The lock plates and bridles are made, by contract, of 
annealed cast-iron; the other parts of the lock and all the finishing are done at the arsenal. 
Steel is used only for the springs ; the other parts requiring a steel surface are case-hardened. 
The holes in the lock-plate for the tumbler and the rear side screw are punched out ; the others 
are drilled. The screws are procured by purchase. The cones are made of steel, the upper part 
only being hardened. The hammers are formed in a punching press and finished in a swedge 
under a drop hammer of Colt's patent. Planing and milling machines are used in the finishing 
work, but not to the same extent as with us, most of the parts being finally fitted by hand- 
filing. The bayonets and mountings are forged outside, and only finished at the arsenal. 

The machine for rifling the barrels is well made, but it cuts the grooves of uniform depth 
only. The cuts are made by notches on a steel rod. There are six of these notches or cutters 
arranged on a spiral corresponding with the twist of the groove, each cutting one sixth of the 
depth, so that the groove is finished at a single operation. The rifling rod has a straight move- 
ment in the direction of its length, and the twist is given by turning the barrel. For this 
purpose the barrel is adjusted in two collars, and a pinion is attached to it, which, by working 
in a rack at right angles to the barrel, causes the latter to turn. The rack is moved by a guide 
bar placed at the proper inclination with the axis of the barrel, in the manner represented in 
Plate 3, Fig. 1. Several barrels may be grooved at the same time. The depth of the cut is 
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afterwards relieved or increased at the breech, for ahout six inches in length, hy hand work, 
with file cutters attached to a wooden rod which has leaden guides on it. 

The gun stocks are made by contract, outside of the arsenal ; they are seasoned by steam. 
The musket stocks are made of beech, the rifle of walnut. 

The armory finishes from 2,000 to 2,400 arms a week. 

The proof-house for barrels is outside of the arsenal square. It has an iron bed for the 
barrels, and the arrangements are nearly the same as at our armories. Two hundred barrels 
are proved at once. The charge was said to be half a loth, (equal to 140 grains, Troy,) with a 
service ball and two wads. The failures average about two per cent., but are sometimes as high 
as fifteen per cent. If one third of those delivered at one time fail, the whole are rejected. 

On the opposite side of the arsenal, as shown on the plan, is the practice ground for small 
arms, which is admirably arranged. Here each one of the arms made is tried by firing from 
one to five shots, from the shoulder, on a rest, at 100 yards, in order to adjust the sights. A 
spacious house afibrds shelter to the men who load and fire the arms. In another part of the 
same building is a musket ballistic pendulum, for proving powder and trying the force of the 
charges and the recoil of the arms ; for the latter purpose, the suspension frame for the musket 
is arranged to receive the arm complete, instead of the barrel alone, as in the French pendulum. 
The practice ground gives a range of 600 paces, or 500 yards. It is marked by targets at 50 
paces apart up to 300, and then at 100 paces. At each target is a traverse, in front of which, 
at one side, is a brick shelter for the marker. 

The lead balls are made at the arsenal, in presses constructed in a similar manner to those 
used at our arsenals for making round balls. The form of the Austrian ball, which has no cavity 
in the base, permits the use of simple dies for forming them, and cutters for separating them 
from the bar. In the press, the upper half of the die is attached to a plunger about three inches 
in diameter, which passes through the cross head of the press, and is moved up and down by an 
eccentric on the working shaft. Six of these presses are placed in the center line of a large room, 
making each 3,000 balls an hour. Twelve cutting machines, placed along one side of the room, 
and working at half the speed of the presses, serve to separate the balls from the bars. 

As mentioned elsewhere, the new arms are all of the same caliber ; and it is worthy of 
remark that the lochs for all of them are identical. It is a har lock, very like ours, and adjusted 
to the barrel in the same manner. The implements used for the new arms are a screwdriver and 
cone wrench, a wiper and worm, and a ball screw. (Plate 3.) The ball screw has a 'brass 
cylinder on the screw, to keep it in the center of the barrel on the point of the ball. 

Sabers are also inspected and finished at the arsenal. The blades, mountings, and scab- 
bards are made by contract, and delivered separately at the armory, where they are proved, 
inspected, and put together. The blades are proved by striking them flatways on a plank, and 
edgeways three times on an iron block. I'or this purpose they are not held in the hand, but 
are adjusted to a shaft, which is turned suddenly by means of a spring. They are then made 
to bend six inches in the middle, and the thick part of the blade near the hilt is also proved by 
being slightly bent. The saber, which is among the patterns of arms furnished to the commis- 
sion, is used by both the heavy and light cavalry ; that for the foot and horse artillery is of a 
similar pattern, but lighter. 

As fast as the new pattern arms are issued to the troops, the old arms called in are broken 
up, and the parts sold or worked up for other purposes. 

The next grand division of the arsenal comprises the artillery worhsliops for making gun 
carriages and wagons for field and garrison service. The shops for the wood workers, and those 
for the iron workers, are in separate buildings, with a steam engine in each. The rooms are 
forty-five to fifty feet wide, with lofty ceilings, airy, and well lighted. Unlike most of the old 
arsenals of construction on the continent of Europe, these workshops, as well as all the other 
parts of this great establishment, are well furnished with machines for executing the work 
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formerly done by hand. Here are Nasmyth's steam hammers, large and small ; Eider's machine 
for forging bolts, fitted with dies of various sizes; machines for planing, punching, and slotting 
iron work; for sawing, planing, boring, and turning wood; sawing fellies, turning spokes, &c.; 
all well and strongly built, generally at machine shops in Vienna. The construction of these 
machines does not call for any particular description, as they are nearly all made after English 
or American models, well known in this country, and used in our workshops, or improved upon. 
The fellies are cut with a web saw out of plank fastened on a circular table which guides the cut. 
Oak is the timber chiefly used for gun carriages, but the spokes of wheels are made also of ash, 
and the fellies partly of heecli. 

Near these machine shops is an extensive shop for making harness and leather work, &c. 
Both here and in Prussia American sewing machines arc used for making cartridge bags and 
other like work. 

The cannon foundery is in rear of the artillery workshops. This establishment had not been 
put in operation. In the furnace-house or foundery j^roper, three very large reverberatory 
furnaces occupy the circumference of a semicircle, so that the metal from all of them may, if 
necessary, be readily conducted to a mould placed in the central pit. Some of the rooms for 
boring and turning cannon, on one side of tlie foundery, were finished, and the machines were 
at work and finishing iron cannon cast at the foundery in Vienna. This building is admirably 
constructed, and furnished with machines of the most solid kind. The rooms are vaulted, but 
well lighted by large windows on one side. In the basement a vaulted gallery runs along one 
side of the building, and in this are the main shaft and the heavy gearing connected with the 
machines above. The gallery is well lighted, and every part of the machinery easily accessible. 
The moving power is a steam engine in the center of the building. The furnaces and machines 
are constructed after the plan of those in the fine establishment at Liege^ but with improvements 
in the arrangements and details. We particularly remarked here, and in most of the modern 
works of this kind in Europe, as compared with ours, the admirable solidity and massive con- 
struction of the buildings and machinery ; in which respect they are well worthy of imitation in 
our arsenals and other public manufactories. 

The accompanying view of the Arsenal of Vienna shows the position of the barracks for 
troops and the storehouses, which form the exterior line of buildings. The barracks are vaulted, 
and have terraced roofs covered with asphaltum. They are capable of accommodating 10,000 
men, but only a small force was quartered there at the time of our visit. Some of the rooms 
were occupied by the enlisted workmen, of whom many are employed in the arsenal, although 
the greater part of the workmen were civilians. A handsome church, in the center of the rear 
line of buildings, is provided for the garrison. 

The storehouses were occupied with materials and finished work. In one of them was an 
immense quantity of harness — enough, we were told, for 24,000 horses. 

This magnificent arsenal is said to have cost more than /owr millions of dollars. 

Another grand arsenal of construction is under way at Verona for the Italian possessions of 
Austria. The buildings are to occupy a space of 400 feet by 340 feet, and are intended for the 
manufacture and repair of artillery carriages, equipments, and for the assembling and repair of 
small arms. A bird's-eye view of this establishment, which is unfinished, is among the drawings 
belonging to the commission. 

The laboratory for preparing ammunition and military fireworks is situated near the village 
of Simmering, about three miles from Vienna. The workshops are frame buildint/s, detached 
from each other, for the different kinds of operations ; no work requiring machinery is done here. 
The workmen are enlisted men ; some of them artillerists permanently attached to the establish- 
ment, but most of them are soldiers of the line detailed for one month at a time. About 150 
men were employed, chiefly in making cartridges for the new rifle arms. The ball being inserted 
into the barrel with the paper around it, each cartridge is dipped at the ball end into melted 
13 m 
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mutton tallow, after it is finished, according to the general practice in Europe for these cartridges. 
The cartridges are filled singly with a funnel and measure, and a cylindrical stick of regulated 
length is inserted and left in each until the box is finished, in order to make sure that all are 
filled. They are packed in bundles of six, with eight caps to a bundle ; and in order to prevent 
the grease from smearing the upper part of the cartridge, a strip of paper is laid in the folding- 
box and passed successively between the contiguous cartridges ; the wrappers are not waxed or 
made water-proof. The packing boxes are made at the arsenal ; the ends and sides are joined 
together by straight notches and tenons, so as to be nailed on both sides ; the notches and tenons 
are cut by revolving chisels, but they are not dovetailed by the machine ; (a dovetailing machine 
has been very recently introduced at our arsenals ;) each box contains 2,200 cartridges. 

The powder for small arms is of coarser grain than our musket powder ; that for cannon, 
finer ; both kinds are highly glazed. It is packed, as in Prussia, in linen bags, in barrels of 
two hundred weight. The proof of the powder, by the lever eprouvette or the mortar, is 
marked on each barrel, and also the weight of a cubic foot ; the musket powder weighs about 
fifty-three and a half pounds to the foot, Austrian measure, which corresponds to sixty pounds 
to the foot of our measure. The powder is made chiefly by contract, but the government supplies 
the saltpeter and sulphur. A refinery of saltpeter is connected with the laboratory at Simmering. 
The crude saltpeter is procured chiefly from artiflcial saltpeter beds in the country ; nothing 
peculiar was observed in the process of refining. The refined saltpeter is melted and cast into 
rough cakes, which are broken into lumps about the size of the fist before being sent to the 
powder works. We were informed that the principal powder mills of the government and a 
large depot of powder were near Wiener-Neustadt, about thirty miles south of Vienna. The 
magazines were said to be nine in number ; each building, covered with a light brick arch, is 
capable of holding 1,500 barrels of powder, or 300,000 pounds; about the usual capacity of our 
magazines at the principal arsenals. 

Percussion caps are made by private contract, principally at Prague ; they are delivered at 
the laboratory in boxes of 65,000 each. 

Connected with the laboratory is a large depot of ammunition in the buildings of an old 
chateau, the garden of which is a park for artillery. The ammunition for field guns is all Jixed; 
that for hoivitzers has the cartridge separate from the ball, and several different charges are 
provided for each, to be used according to the effect required. The packing boxes have parti- 
tions to separate the charges, and the shot or shell rests on a small coil of rope or slow match ; 
portfires and tubes are packed separately. The portfire, like the Russian, is smaller than ours ; 
the exterior diameter is half an inch, and the case is made of only three turns of light paper ; the 
length of composition is twelve inches ; a pointed stick closes the lower end of the case. 

Cartridge bags for field service are made of a close-wove woolen stuff, which is coated with 
a preparation of paste and linseed oil ; some of them are colored with a red earthen paint. The 
ammunition is fixed by tying the bag over the shot ; (or around the fuze hole of the shell if 
fixed;) instead of a shot block, a cushion of cow's hair or tow is placed between the powder and 
ball. For garrison service the cartridge bags were made of common brown linen. 

The field artillery do not use cannon locks, but fire with friction tubes, or common tubes and 
portfires ; the friction tubes are made on the same plan as the French. 

Belgium. 

In passing through Liege, the commission had an opportunity of visiting some of the military 
manufacturing establishments of that great center of the iron works of Belgium. The govern- 
ment cannon foundery has been long established, and is well known by the excellence of its 
products. For about twenty-five years this foundery has been conducted by its present able and 
zealous director. Colonel Frederix, of the artillery, who was previously employed there as assistant 
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to his relative, General Huguenin, the director of the establishment during the union of Belgium 
with Holland. The machines and operations are described in the " Cours Mementaire sur la 
Fabrication des bouches a feu, dc," by Major Coquilhat, assistant director at the fouudery. The 
capacity of the foundery being greater than is necessary for supplying the wants of Belgium in 
this respect, a great deal of work is done there for other governments ; drawings of iron cannon 
made for thirteen foreign States, presented by Colonel Frederix, are among the papers of the 
commission. No novelties have been recently introduced in the furnaces or machinery of the 
establishment ; but the constant and varied work affords opportunities which are studiously used 
by the intelligent director for improving the quality of the work by a judicious use and mixture 
01 various kinds of iron, &c. Bronze cannon, and other castings of that nature, such as statues, 
are also made here. The mode of testing the quality of gun-iron, which has been long used in 
France and Belgium, by proving to extremity a trial gun, is still continued. Combined with 
this are other mechanical tests of the iron, similar to those which have been adopted by our 
Ordnance Department. These consist in comparative trials of the hardness of the metal ; of its 
strength to resist fracture by a blow ; of the transverse strength of a bar, and of its tensile strength 
or tenacity. The apparatus used for these purposes, which is simpler, but less powerful than 
ours, is shown in the drawings accompanying the reports, kindly furnished to us by Colonel 
Frederix. These papers, which, on account of their special nature, it is not thought necessary 
to embody in this report, are the following : 

1. Eeport of the proof of a trial gun, October 12, 1853. 

2. Eeport of the proof of a trial gun, October 15, 1853. 

3. Eeport of experiments on copper vent pieces for iron guns, June 16, 1855. 

4. A memoir on the use of elongated cartridges, and the increased durability of iron guns 
by that means. 

5. Note of mechanical tests of iron, made in presence of the commission, February 27, 1856, 
with drawings of the apparatus used. 

6. Note on the condemnation of cannon worn out in service. 

7. Extract from the register of the foundery, relative to the casting of a 68-pounder howitzer 
and an 8-inch mortar. 

8. Eesults of the proof of a 6-pounder iron gun, fired 2,000 times, by General Huguenin, in 
1820, 1821, and 1822. 

9. Six sheets of drawings of cannon cast at Liege Foundery, for Belgium and foreign States. 
These papers, besides conveying useful information, serve to illustrate the minute care with 

which the operations of this cannon foundery are conducted, and the systematic attention which 
is paid to recording all the particulars of them, for comparison and future reference. 

There are employed at the foundery ten officers^ and from 150 to 250 workmen of all kinds, 
according to the demands for work. With the former force, about 300 guns are made in a year ; 
but the establishment is capable of making 500 a year. 

The government manufactory of small arms at Liege does not require an extended notice. 
The work is done principally by hand ; but there is a steam engine of 15-horse power for turning 
the lathes and the boring and rifling machines, &c. The barrel skelps are drawn out under a 
trip-hammer, but the barrels are welded by hand, as are also the bayonets, rammers, &c. 
Stocks are made by hand, a machine having been unsuccessfully tried. A full account of this 
armory, by a commission of Spanish officers^, is among the books of our commission. 

A machine for making expanding bullets has been tried, but was disused on account of the 
slowness of its operation, and the balls were cast in hand moulds. The machine was similar, in 
principle, to the one made at Alleghany Arsenal, and now used at our arsenals with some 
success. The die for the bullet is divided horizontally, the axis of the bullet being vertical ; 
one-half of the die is pressed up to the other by means of a cam, whilst a punch descends to 
compress the lead, and to form the cavity of the ball. 
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The machine used for rifling the barrels with grooves of progressive depth, decreasing from 
the breech to the muzzle, is ingenious and eifective ; it is copied, with some modifications, from 
a French machine, first made by Mr. Manceaux, an eminent manufacturer of arms, at Paris. 
The principle of this machine, and its mode of operation, may be understood by an inspection of 
Figs. 1. and 2, Plate 3. The barrel B is fixed on the frame A A; the cylindrical rod C, which 
carries the cutter, is connected with the slide rest D ; a. pinion, E, is attached to this rod, and 
works in a rack, F, the outer end of which slides on the guide bar, G, with which it is connected 
by a collar or a pin working in a groove in the bar. By this arrangement it is plain that, as 
the slide rest D is moved on its frame, the rack will cause the pinion, and consequently the 
rifling rod, to turn on its axis with a motion determined by the inclination given to the guide 
rod G, with respect to the axis of the barrel, and will thus regulate the twist of the grooves. 
The ingenious contrivance for regulating the progressive depth of the groove is shown in Fig. 2 ; 
the rifling rod G is hollow at one end, and contains the hook-shaped cutter E, the back of which 
rests on an inclined plane in the bottom of the hollow rod, whilst the point or cutting edge 
projects through a mortise on the opposite side ; this cutter is pressed, by the spiral spring /, 
against the end of another rod, K, which is screwed into the open end of the rifling rod G ; the 
rod ^is connected with a square bar, L, which slides in a square socket, M, (Fig. 1,) attached 
to the frame of the machine ; as this bar, therefore, is prevented from turning, it follows that, 
by the turning of the rifling rod G, in its motion through the barrel, the end of it is screwed up 
on the rod K, and the edge of the cutter is thus raised on the inclined plane, causing it to cut 
deeper as the rod is drawn through the barrel ; when the motion of the rod is reversed, its 
socket is unscrewed, and the cutter descends by the action of the spiral spring ; to commence a 
new cut in the same groove, the rod is slightly turned, and the cutter fed up, by means of an 
index plate marked with as many divisions as there are cuts required to complete the groove ; the 
cutter is then restored to its original position, and, by means of another index plate, it is turned 
into the place for the next groove ; about twelve cuts are required for each groove. The drawing 
represents the rifling rod as being worked by hand, by means of a guide screw underneath ; but 
this motion, as well as the successive feed motions of the cutter, are easily communicated by 
machine power. Two of these rifling machines were purchased for our armories, but before the 
receipt of them, a machine was got up, under the direction of Major Hagner, of the Ordnance 
Department, for performing the same work in a more expeditious manner, by cutting three 
grooves at once. 

The barrels of small arms are proved at the factory in the usual manner ; the sights of the 
rifled arms are adjusted by firing each one five times, at 150 meters, (165 yards.) 

At Liege an immense number of arms are made for foreign governments and for the trade, 
and the rooms of the large manufacturers, such as Mr. Francotte, Mr. Lemille, &c., present 
models of almost every invention in this line of business. The barrels of all these arms are 
inspected and proved at the government proof-house, under the supervision of a commission, 
some of the members of which are elected by the manufacturers. The proof for military arms 
is a charge of powder equal to the weight of the ball, one round ball and two wads ; for other 
arms, the charge of powder is two thirds the weight of the ball appropriate to the caliber, allowing 
a windage of 0.025 inch. The barrels and most other parts of the arms are made by men working 
in small shops or at their own dwellings in Liege or the vicinity ; women and children may be 
seen at all times of day in the streets carrying these products of industry to the proof-house, or 
to the factories where they are finished and put together. The report of arms proved at Liege 
in 1854, (the latest report at the time of our visit to the proof-house,) contains the names of ninety 
manufacturing houses for whom arms were presented for proof. The number of arms inspected 
for these firms, exclusive of those rejected in the proof, was 554,000, besides 13,400 belonging 
to sundry barrel forgers, &c. This was the first year of the Russian war ; the number of military 
arms, then 78, '720, was no doubt greatly increased in 1855 and 1856. The British government 
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had, in the latter years, large contracts for rifled arms at Liege, where a large factory was estab- 
lished, under the supervision of English officers, for the inspection and packing of the arms, and 
also for finishing a portion of them and adjusting the sights. For the latter purpose, a very 
convenient and simple apparatus was used ; a cast-iron bench or frame, like the ways of a lathe, 
has at each end a fixed head in which the barrel is supported by mandrils fitting closely in the 
muzzle and the breech ; the ways of the frame are carefully planed, so as to be exactly straight 
and parallel, and the mandrils are placed exactly in the center between them ; the socket for the 
breech is placed so that the flats on the side of the barrel shall be vertical and the line of sight 
uppermost ; this line is then marked, for the back and front sights, by means of a sliding rest 
which carries a scriber for this purpose, and after the sights are fixed their position may be 
verified by the same means. 

Mr. Francotte was the contractor for the arms made for the British government. The finish 
boring of the barrels is done with a square steel rod, the corners of which are cut in fine file- 
teeth or notches ; the rod is supported by rounded slips of wood ; it is turned rapidly and drawn 
at the same time through the barrel, having the efi'ect of fine filing. 

The packing boxes for these arms are made in a simpler manner than ours, and are equally 
secure ; two pairs of cleats are nailed on the inside of the box, forming two grooves for the 
packing stuff, opposite to the small of the stock ; the box is about an inch longer than the musket 
or rifle, admitting a wedge between the buts of two pieces and against the end of the intervening 
barrel, to prevent the arms from turning or slipping ; the bayonet is tied under the stock ; the 
sword bayonets are lodged in notches cut in packing pieces which are screwed to those that hold 
the rifles. 

Fkance. 

The commission visited few of the artillery manufacturing establishments of France, and 
those not the most important. The Arsenal at Lyons is a depot and a place for making and 
repairing gun carriages and preparing small-arm ammunition. The style of buildings adopted 
of late years for the French arsenals is well suited for the purpose, and has been to some extent 
copied in our own arsenals. At Lyons the work is done altogether by hand, even the lathes 
being turned by men. In the smith's shop there are forty-eight fires, and the filer's benches 
are in the same shop. In the well-arranged storehouses for materials and finished work, fifty 
field carriages for the new 12-pounder gun, with harness, are kept always on hand, besides siege 
and garrison carriages. The tire bolts for the wheels of these carriages are not put in until the 
batteries are issued, so that the tires may be more readily cut and reset if necessary. 

The work is done partly by companies of workmen, (soldiers,) partly by hired mechanics. 
The wages of the latter class are from fifty to sixty cents a day ; the enlisted workmen receive 
fifteen cents a day extra. Cartridges for smooth bore muskets were made by women ; no paste 
or thread is used in making these cartridges, the paper being merely folded over the ball and 
pressed in a die. The balls for rifle arms were cast. Both ball and blank cartridges are packed 
in powder barrels of difi"erent sizes^ making very heavy and inconvenient packages of the ball 
cartridges. The principal laboratory for ammunition is in one of the detached forts, but was 
not occupied at the time of our visit to Lyons. 

The Arsenal at Strasburg is on a larger scale than that at Lyons, but here also the work is 
done by hand ; the great number of workmen at low wages dispenses with the use of costly 
machinery. In the great depot of stores connected with the arsenal there were 2,800 pieces of 
brass ordnance, and an immense number of gun carriages^ &c. 

The Cannon Foundery of Strasburg, for brass ordnance, is one of the oldest in France, and 
has been managed by founders of deservedly high reputation ; no modern improvements have been 
introduced, the operations being conducted in very nearly the same manner as in the time of 
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Darteins and the Kellers, a hundred years ago. The boring and turning lathes are worked by 
horse-power, and the trunnions finished with the chisel and file. But notwithstanding the rude- 
ness of the machinery the products of this foundery are of* superior equality, still justifying its 
high reputation, and the production of about 600 guns a year shows how much may be done by 
the steady application of small means in an establishment of this nature. 

The Laboratory of Vincennes, situated in the forest, at a safe distance from the chateau, 
consists of several detached frame buildings, in which ammunition for cannon and small arms 
is prepared. The workmen are soldiers detailed for fifteen days at a time from the garrison of 
Vincennes ; one half of them only are relieved at once. 

The manner of making the cartridges for rifled arms is elsewhere described ; the ball part of 
the cartridge is dipped in grease composed of three parts tallow and one beeswax ; the heavy ball 
cartridges are put up in bundles of six, with eight caps ; the lighter, in bundles of ten, with 
twelve caps. Both kinds are packed in 100-pound powder barrels, which hold 3,500 smooth 
bore cartridges, or 2,500 rifle musket cartridges. The chargers used were cylinders attached, in 
groups of six or seven, to a board ; these being filled, the cartridge cases are inverted over them, 
and the whole being reversed, the charge is emptied into the cartridge. The cases are closed 
merely by folding, without being tied or pasted. 

The bags for cannon cartridges (24-pounders) were made entirely of serge, (coarse woolen 
stuff,) or of a raw silk fabric ; the latter material is not yet extensively used, being onlyon trial. 
Serge, twenty-six inches wide, costs twenty-five cents a yard. 

England. 

Untoward circumstances, of a political nature, although unconnected with the immediate 
business of the commission, caused delay in obtaining admission to the military establishments 
of England. 

The official permission to visit them was received on the eve of our departure from London ; 
it was expressed in the most polite terms, and we were treated with kind attention at the few 
places to which we had an opportunity to make a hasty visit before the time fixed for our return 
home. 

The Arsenal at Woolwich is the great establishment in which are concentrated the supplies 
of ordnance, munitions, and ec[uipments for arming both the land and naval forces, and where 
most of these supplies are manufactured. It embraces: 

1. The Proof Department. 

2. The Carriage Department. 

3. The Cannon Foundery. 

4. The Laboratory Department. 

5. The Storekeeper's Department. 

These departments are nearly independent of each other, aud each of them (except the store- 
keeper's) is superintended by officers of artillery. The storekeeper's is a civil office of great trust 
and importance. 

The Proof Department is charged with the proof and inspection of ordnance and projectiles, 
and with conducting the experiments and trials of new inventions relating to this part of the 
service. There is an extensive range for cannon firing within the limits of the arsenal ; but for 
greater safety, and for practicing at very long ranges, a practice ground on the sea-shore, at 
Shoeburyness, near the mouth of the Thames^ is used. 

All the cannon, mortars, &c., and all shot and shells which are made on contract with 
private founderies, are delivered at Woolwich arsenal for proof and inspection, by which means 
the examination of them may be conducted in a more careful and uniform manner than by our 
system of inspection at the foundery. But this arrangement does not combine the advantage of 
a supervision of the manufacture by the inspecting officers. 
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The Carriage Department, besides making the gun carriages, ammunition wagons, and 

other carriages and equipments required for the land service of the artillery, prepares the wagons 

and other means of transport for the hospital department, ship gun carriages, mortar heds for 

floating batteries; tanks for storing powder and cartridges in ships of war, &c. In the extensive 

workshops of this department, great use is now made of machinery for wood working ; many of 

which machines for this purpose have been adopted from those used in the United States, either 

in the arsenals or in private factories, but generally with some modifications in the arrangement, 

and in almost all cases with the important improvement of possessing greater solidity in their 

construction than our patented machines. The principle of Blanchard's lathe is applied, as 

with us, to turning sjDokes for wheels, and it is also used for shaping gun-carriage stocks and 

other work of that kind. In the lathe for the latter purpose the pattern which is to be copied 

is placed in rear of the work, the centers of both the pattern and work being fixed, and in the 

same horizontal plane. The pattern, turning on its centers, causes the cutting tool to work 

backwards or forwards in its slide rest, as the latter moves from one end of the ways to the 

other. This seems to be an improvement, especially for heavy work, over our eccentric lathe, 

in which the cutter revolves on a fixed axis, and the frame, which supports both the pattern and 

the work^ is moved up to it. The parts of wheels are not only made by machinery, as with us, 

but they are put together by the same means. For this purpose the nave is fixed on a center, 

on a horizontal cast-iron bed, and the spokes and fellies are put in their proper positions. On 

the outside of the bed are four heavy cast-iron segments, shaped to fit the circumference of the 

wheel when finished. Each of these segments is connected with a piston-rod communicating with 

the cylinder of a hydraulic press, which is worked by the steam engine of the shop. By applying 

this pressure, therefore, to all the segments, the tenons of the spokes are driven at the same time 

into the nave and the fellies. If they do not enter equally on all sides, the simple turning of a 

stop-cock serves to relieve the pressure on one side, or increase it on another. The operation is 

expeditious and effective, and would no doubt be economical when a great number of wheels of 

one pattern are to be made. Streak tire, or tire bolted on in separate segments, is still used for 

all wheels of field and siege batteries, on account of the supposed greater facility of effecting 

repairs in a campaign. Hoop tires are used only for light wagons. These tires are heated 

singly, lying flatways in the furnace. In setting them the wheel is laid on a cast-iron table, 

which is counterpoised, so that it may readily be lowered horizontally into a cistern of water, 

and raised again when cooled. 

A scrdUrCutting saio, made of a continuous band of steel passing over two pulleys, from one 
of which it receives motion, appeared to work well and rapidly. 

The foundery was not visited in our hurried walk through a part of Woolwich arsenal ; but 
we saw extensive buildings just constructed for extending its operations. These have been here, 
tofore conflned to making brass cannon, all the iron ordnance having been procured by contract 
with private founders. Whilst the manufacture of iron guns was confided to a few establish- 
ments of this kind, such as those of Gospel Oak and Low Moor, possessing the necessary 
knowledge and skill, and the means of applying them so as to produce with certainty excellent 
results, the quality of the iron ordnance appeared to be perfectly satisfactory; but when, 
during the late war, it was thought necessary to extend the application of the contract system to 
other hands, the most disastrous results ensued; the evidence of which lay before the visitor at 
Woolwich, in a number of mortars which were burst in the bombardment of Sweaborg, and in 
experimental proofs made in England. The following remarks on this subject were made in 
Parliament by the Secretary of War. Mr. Monsell, to whom he refers, is the civil chief of the 
Bureau of Ordnance : 

" Lord Panmure was sorry to say that there were too good grounds for the statement made by his honorable friend (Mr. 
Monsell) in the House of Commons on this subject. The statement was to the effect that certain mortars under contract from 
a certain firm had been delivered in an imperfect state, and were found to have been tampered with in order that they might 
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pass the supervision of the proper authorities. He must, in the first instance, state that no danger had accrued from the 
circumstance to any of the troops, as no mortars, as far as he had learned, were known to have passed through the revision 
and investigation of the authorities, and afterwards to have been found in any way incomplete. But, with respect to five of 
these mortars, on Thursday last an experiment took place, and the result of that experiment induced his honorable friend to 
make the matter publicly known on Friday. These five mortars were, as he (Lord Panmure) had learned, part of a contract 
entered into by the house of Messrs. Grissell, (Regent's Canal Iron Works.) Two of the mortars stood the proof at Wool- 
wich Arsenal, and were afterwards sent down to Shoeburyness to undergo a third proof before being placed in store for the 
use of the service. One of them burst after the tenth round had been fired, and this led to the detection, behind the breech, of a 
piece of metal screwed into the mortar in the most skillful manner in order to cover a flaw which had previously been removed. 
He could assure the noble earl, who thought that a fraud of this kind could scarcely be committed without immediate detection, 
that the piece of metal had been let in with such skill that the most vigilant eye might have failed to detect it. The result of 
the experiment upon this mortar led to the immediate examination of the other, and in that also a piece of metal was found to 
have been inserted very nearly at the same part. A third mortar had already been rejected, flaws of the same nature having 
been detected upon the base by the authorities at Woolwich Arsenal. Similar flaws were also found upon the base of the 
fourth; and the fifth, although the flaws were discovered in it, burst altogether during the experiment, having been manufactured 
from material altogether unfitted for the service for which it was intended. The result of what had taken place was, of course, 
first, the rejection of the mortars; and, secondly, the erasure of the firm which had supplied them from the list of those with 
which contracts might in future be entered into by the government; but he had not yet been able to ascertain whether the 
government had power to take legal proceedings against it. His honorable friend had mentioned this circumstance not as a 
reason why the government should establish a foundery of its own, but as a. justification of the government in having taken 
that step. He thought it would have been well if government had taken that step some time ago, although he was not prepared 
to say that they ought to become entirely their own manufacturers either of mortars and great guns or of small arms. They 
ought, to a certain extent, to be independent of trade, but also to be in a position to enter into contracts; they ought to be able 
to keep pace with trade, and to make themselves acquainted with the improvements going on outside their own manufactory, 
as well as to discover improvements within it. The intention of the government was to establish a foundery in which they 
might cast their own mortars, manufacture their own -heavy armaments, and test the material used iti that manufacture, in 
order to ascertain whether it was fit for the purpose for which it was intended, without putting every mortar and gun to the 
very hard trial to which it was now subjected. There was no method of testing a mortar but that of firing it so many times. 
They hoped to be able to test the material of which their mortars were made, and, by trying, say one mortar out of twenty 
until it burst, so as to be able to trust the other nineteen without further trial. The present system of testing was very deficient 
with regard to many articles besides large guns. An anchor might appear, on being tested, to be perfectly sound, and yet 
might give way at the first strain afterwards made upon it. He thought his noble friend was quite justified in demanding that 
the names of the contractors who had committed this fraud should be given up, and that they should not again be employed 
by the government; but he had not yet been informed whether there was any means of visiting upon them the crime of which 
they had been guilty. Having, however, made this statement with regard to them, he felt it his duty to add that the govern- 
ment had no ground whatever of complaint with regard to the other two firms with which they had dealt during the war. 
The names of those firms were Messrs. Hood, of Low Moor Works, and Messrs. Walker, of Gospel Oak Foundery. Both 
of them had supplied several varieties of heavy armament for the use of the service, with which the government was perfectly 
satisfied. He would only observe, in conclusion, that he hoped greater security than at present existed would before long be 
attained with regard to the material from which the mortars were manufactured." 

In pursuance of the intention expressed by the Secretary of War, the foundery at Woolwich 
Arsenal has been extended by the construction of furnaces and machinery for making iron 
cannon — not with a view of dispensing entirely with the employment of private founderies, but 
with the hope of being able to improve and to control more effectually that important branch of 
manufacture. Before commencing this extension of the works, the Secretary of War sent a 
commission of artillery officers, accompanied by the master of machinery at Woolwich, to visit 
some of the principal cannon founderies on the continent of Europe. The report of this com- 
mission embraces much information on the subject of founderies and other manufacturing 
establishments of the Ordnance Department. It was printed only for the War Department, but 
a copy of it was kindly presented to us by Mr. Monsell, and is among the books belonging to our 
commission. 

The Laboratory Department has been remodeled and greatly extended under the direction 
of its present able superintendent. Captain Boxer of the artillery. The operations of this depart- 
ment embrace the preparation of ammunition of all kinds, making war rockets, percussion caps 
and cannon primers, fuzes, fire-works for military and other purposes, &c. The workshops 
although crowded too much together in one inclosure, are spacious and well furnished with 
machinery. The principal building is a spacious shed of one story, the roof of which is formed 
of a series of ridges and valleys, framed of iron, and supported by rows of iron columns, which 
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serve also to sustain the shafts for the machinery with which the room is filled. One half of 
each ridge in the roof is formed of glass, thus affording abundant light in every part of the room. 
This arrangement, which would be impracticable in our country on account of the danger from 
storms of snow, hail, and rain, is attended with no inconvenience in the more uniform climate of 
southern England. In this large room are machines for reaming and tapping the fuze holes of 
shells ; for fixing the shell blocks to them ; for driving war rockets ; for making lead balls, and 
expanding plugs for them ; for making percussion caps for small arms ; besides lathes and tools 
for other like purposes. The preparation of the immense quantity of projectiles required for the 
land and naval forces during the Russian war, was carried on here with great rapidity. The 
balls were conveyed to the hands of the workmen at the machines by means of inclined iron 
troughs leading from the piles in the yard, whilst similar troughs served to convey them, after 
they were finished, to the place where they were required for further operations. Shot were 
conveyed by the same means to the wharves or landings, for shipment. 

For fixing the sabots or wooden blocks to shells, Captain Boxer has adopted, instead of the 
ordinary method of strapping with tin straps, a plan of riveting, which is simple, and appears to 
be secure and effective. This method is represented in Plate 20, Fig. 7. A dovetailed hole, 
about two tenths of an inch deep, is bored in the bottom of the shell. This is done very rapidly 
by means of an inclined plane attached to the vertical mandril which carries the cutting tool ; 
so that, as the tool descends, it is forced off from the axis of the mandril, and thus cuts the hole 
larger at the bottom than the top. The rivets are made of soft brass, (Fig. 8,) and require no 
other finishing than to trim off the gate Mi in casting. A single blow with a hammer sufiices 
to expand the end of the rivet into the dovetailed hole, and thus to fasten the block to the shell. 
A 10-inch shell, prepared in this way, was thrown violently on the stone floor of the shop without 
disturbing the sabot. Whether this plan is liable to the objection of weakening the shell too 
much, in the part where it is most exposed to the blast of the charge, must be determined by 
trial ; but it probably cannot be used for spherical case shot or other thin shells. 

War rockets are driven by hydraulic pressure ; several rocket cases are adjusted vertically 
into the outer part of a circular horizontal iron table which revolves on a vertical axis and is 
moved up and down by the action of the hydraulic press ; the rockets, as they are charged, are 
thus brought successively under-drifts of different lengths which are fixed in a frame over the 
revolving table. 

Captain Boxer endeavors to improve the accuracy of flight of rockets by greater precision in 
their manufacture ; for this purpose he reams the interior of the cases and turns the exterior and 
also the he^ds, so as to make the rocket as nearly as possible symmetrical and smooth ; he also 
shortens the sticks and adjusts them carefully in the axis of the rockets. Hale's rockets seem to 
have found no favor with the authorities at Woolwich. 

Lead bullets are made by pressure. The lead wire of which they are made is drawn out, by 
means of a hydraulic press, in the same manner as in making lead pipe ; it is coiled on cast-iron 
reels as it comes from the press, and these reels are transferred to the bullet press. The latter 
press is too complex to understand by a description ; drawings of it are in possession of our 
Ordnance Department ; it has four dies, using four reels of lead wire and making four bullets at 
each stroke of the press. The shape of the English expanding bullet is well adapted for being 
made by pressure, as it can be formed in a solid die, being smooth on the exterior ; but the same 
kind of die is not suitable for making our grooved bullet, and for this purpose a different kind 
of press is required, which will permit of the die being opened after the lead is pressed into the 
grooves. A press of this kind, got up at Alleghany Arsenal, is now used at that place, and also 
at other arsenals, with a good deal of success, although not free from defects. 

Percussion caps for small arms, and cannon primers, are made with machines of American 
invention, like those used in our arsenals. 
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The laboratory buildings for preparing ammunition and fireworks are several detached 
houses built entirely of corrugated iron; they are warmed by steam, and lighted at night by 
lamps placed on the outside, shining through thick plate glass. At the time of our visit a large 
force was employed in preparing fireworks to celebrate the peace with Kussia, in the course of 
which work, a short time after our departure, two very serious explosions occurred, (in July, 
1856,) one in an iron building, from boring a rocket, another in a wooden shed, from percussion 
powder, both causing loss of life and considerable injury to the surrounding buildings. The 
more dangerous laboratory work was then removed to a detached position. 

Connected with the laboratory department is a foundery for making shells and other small 
castings. The admirable arrangements here for moulding, by what is called the "stereotype 
process," deserve the attention of our founders. In moulding a shell, for instance, or other 
symmetrical object, the pattern is made for only one half of the moxild ; it is made of brass or 
other metal, and is attached to a vertical spindle in such a manner that it can be raised, by 
means of a treadle, through an opening in an iron table planed perfectly true on the upper side; 
thus, the half pattern projects above the surface of the table ; the edges of the flasks for the half 
mould being also planed true, the flask is inverted over the pattern on the table, the moulding 
sand is packed in it and the bottom of the flask fastened on ; the pattern is then lowered out of 
the way, the flask removed, and the other half of the mould is formed in the same manner. 
This method is equally applicable to moulding grape and canister shot and other small objects 
which is to be multiplied in the same flask; the work is rapidly done, and the moulds are 
accurate and solid. 

The business of the Storekeeper's Department at Woolwich arsenal involves necessarily the 
movement of a vast quantity of materials and stores, and the situation of the arsenal on the 
bank of the Thames affords great convenience for landing and shipping them. The largest 
ships of war can lie near the shore, and the largest transport vessels at the wharves which line 
the river bank ; railways are used for transporting the stores, and hydraulic cranes for lifting 
cannon and other heavy articles. The power is applied to these cranes by means of a steam 
engine in a central position, from which a communication is established with each of them. 

It is not necessary to dwell on the great advantages afforded by such arrangements for 
shipping the immense quantities of stores that were sent to the Baltic and the Black sea, &c., 
during the Eussian war, and even for the movement of the military supplies constantly required 
in the distant parts of the British empire. Although our military operations are on a very 
much smaller scale, yet the want of suitable conveniences of this kind was sensibly felt in the 
preparations for the Mexican war, and will, if not supplied, always cause great aud injurious 
delays in fitting out a military expedition on the sea-board. A prudent foresight would dictate 
the establishment of an extensive depot of military stores in a central position, where the neces- 
sary facilities may be commanded for shipping a large supply in a short time. Such a position 
may be found on the lower part of James river, in Virginia, accessible to the largest ships, easily 
reached from sea, scarcely ever obstructed by ice, and secured from the approach of an enemy by 
the land and naval defenses in Hampton Eoads. 

Manufacture of small arms.— Until very recently all the small arrns for the British army 
were made on contract by private manufacturers ; but, as in the case of ordnance, complaints of 
the inferior character of these arms, both in pattern and workmanship, have caused the estab- 
lishment of a large government armory. The place selected for this establishment is near 
Enfield, about twelve miles north of London, where some small government works of the kind 
for making patterns and experiments, already existed, and where the comparative trials of 
various models, which led to the adoption of the new patterns of rifled arms, were made. As a 
preliminary step, the Board of Ordnance sent a commission of three officers of artillery and the 
master of machinery at Woolwich Arsenal, to examine the machines and tools used in public 
and private workshops of this kind in the United States; a copy of their report, printed in 1855 
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is among the books of our commission. On their recommendation, orders were given to several 
private machinists in this country for large quantities of machinery like that used at our govern- 
ment armory at Springfield; the names of " Ames, " of Chicopee, Massachusetts, and " Bobbins 
& Lawrence," of Windsor, Vermont, &c., are accordingly to be read on most of the machines 
at Enfield Armory, which are constructed in a style highly creditable to the skill of our 
workmen. 

The buildings at Enfield were commenced in the spring of 1855, and at the time of our 
visit, in March, 1856, a considerable part of the machinery was in operation, and the establish- 
ment was making arms, in 1851, at the rate of 1,000 a week. The sketch of the ground plan 
of the armory (Plate 4) shows its general arrangement and dimensions. The principal machine 
room, about 220 feet square, is constructed like the one before mentioned in the laboratory 
department at Woolwich, of one story, with a roof, half of glass, supported by rows of iron 
columns which sustain the driving shafts for the machines, and contain the gas-pipes for 
lighting the room in the short days of winter. In the barrel-welding shop the arrangements 
were made for welding barrels by rolling, that method being generally adopted in England. 
"Ryder's" hammer is used for forging bayonets, &c. ; the variety of dies which this hammer 
contains making it very convenient for forging work which has to be brought, by successive 
steps, into its finished shape. Nasmyth's steam hammer is used for forging and swedging lock- 
plates, and Colt's drop hammers for small lock pieces. 

Models of the new-pattern arms have been furnished to our Ordnance Department, in 
exchange for our models sent to England. The rifle, constructed on the same model as the rifle- 
musket, with a barrel thirty-four inches long, is to be extensively used in the armament of the 
troops. For greater economy of manufacture, annealed cast-iron is used for the guard, the 
trigger-plate, the hut-plate, and the cap of the stock; it was found, however, that the trigger- 
plate was apt to break in case-hardening, and would have to be made of wrought iron ; but there 
seems to me no objection to making the but-plate and the cap of malleable iron. In the first 
model of these rifle arms the rammer was made with a swell near the head, which served to hold 
it in place, under the upper band, and this arrangement has been adopted in the model of our 
arms ; but, when tried in the field, it was found that the rammer was apt to stick fast by the 
swelling of the wood when wet, and to become too loose by its shrinking when dry ; the swell 
was therefore omitted, a regular taper given to the rammer, and a rod spring (Plate 21, Fig. 13) 
introduced. This spring has a small roller, to prevent it from marring the screw of the rammer, 
at the same time the head of the rammer was altered, as represented in Fig. 14, to make it serve 
for holding a wiping rag. 

The machine used at Enfield for rifling barrels with grooves of progressive depths, was 
obtained from Liege, being of the same kind as those ordered from there for our armories. No 
machine for this purpose had been used in England, and the barrels of the government arms 
made at Birmingham were grooved to a uniform depth. Nearly all this work was done in the 
old way, by hand ; one man working the rifling rod, whilst another lubricates the barrel and 
feeds up the cutters. In one factory there was a very good machine for cutting the grooves by 
steam power, but it was arranged only for cutting to uniform depth. 

In order to obtain the requisite supply of the new arms for the use of the troops during the 
war, large contracts were made for their manufacture in Belgium and in the United States, as 
well as in England. At Birmingham it was said that about 150,000 arms were made in 1855 ; 
probably including sabers. The work of inspection was superintended by artillery officers; for 
this purpose the parts of arms were brought to a government factory, where they were proved 
and inspected, and where the percussioning of the barrels and some of the other finishing work 
were done, and the finished arms put together and packed. The sights were adjusted and fixed, 
as described in speaking of the English factory at Liege. The barrels are all welded under 
rollers; they are proved, before rifling, with a charge of seven drams (191 grains) of powder 
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and one expanding ball ; after rifling, with five drams (136 grains) of powder and one ball ; a 
corh wad over the ball ; each barrel is proved by itself, after being percussioned ; the loss in 
powder-proof was less than two per cent. Welded cast-steel barrels had been tried, but without 
success, being apt to burst. 

Sober blades were proved by hand before mounting ; th,e blade was struck flatways on both 
sides, and on the back and edge, on a block of hard wood. Cavalry sabers are sprung six 
inches, infantry four inches ; the point resting on the floor ; sword bayonets for rifles are bent 
one and a half inch over a bridge under the middle of the blade. The loss in proving sabers 
was about five per cent. 

Mr. Wilkinson, of London, used a machine for proving saber blades, one of which was in 
the proof-room, at Birmingham, but the inspectors preferred the hand method. In Wilkinson's 
apparatus, the blade is fixed in a socket in a horizontal shaft; a chain passing round the shaft 
or hinge of the socket, is connected with a strong coach spring which is compressed by turning 
the shaft backwards, and when released causes the blade to strike violently on a table or block ; 
it is struck twice flatways on an iron table ; once on the back and once on the edge on a block of 
hard wood ; then bent sideways and thrust against an iron plate ; about ten per cent, exhibit 
defects in this proof. 



PART V. 



KIFLED CANNON. 



The successful application of the rifle principle to small arms for the general service of the 
troops naturally stimulated the eiforts to improve, by the same means, the range and accuracy of 
artillery. Experiments of this kind have been occasionally tried from an early period ; but they 
were unsuccessful so long as reliance was placed on the effect of a patch, or of a coating of lead 
or other soft metal, to give the rifle motion to a spherical ball. In the collection at the arsenal 
in St. Petersburg there is a breech-loading cannon, made in 1615, having a bore two and three 
quarter inches in diameter, and sixty-two inches long, rifled with nine grooves. Similar guns 
of old date are to be found in other European museums. Modern experiments on this subject 
have been chiefly directed to the adaptation of elongated or cylindro-conical projectiles to rifled 
cannon. Among the first successful attempts of this sort were those of Baron Wahrendorf, the 
proprietor of Aker Cannon Foundery in Sweden, and of Major (now Colonel) Cavalli, of the Sar- 
dinian artillery, each of whom applied the rifle principle to a breech-loading cannon of his own 
invention. 

The experiments tried in Sweden in 1846, with guns of the caliber of our 32-pounder, gave 
such promising results as to induce a repetition of them in other countries. But it would 
appear that neither of these arrangements for loading cannon at the breech has been found free 
from the usual objections to that principle of construction — the want of solidity and the difiiculty 
of maneuvering the movable parts after firing a few rounds. The rifling arrangements consisted 
in cutting two grooves in the gun to receive two ribs projecting from the cylindrical part of the 
shot which served to guide it in the spiral grooves. 

The first grooves had a twist of one turn in twelve feet ; but this was undoubtedly too 
quick a turn, and must have contributed much to cause the great deviation in the direction of 
the shot which was observed to be always to the right, the twist being from left to right. 

The twist was afterwards reduced to one turn in thirty-four feet. This plan appeared to 
effect perfectly the object of giving the rifle motion to the projectile, and obtaining increased 
ranges with smaller charges in proportion to the weight of the shot. With a projectile weighing 
eighty-one pounds, and a charge of seven and three quarter pounds, (less than one tenth,) the 
first graze, at an elevation of 14°, was about 3,300 yards— nearly equal to that of our Colum- 
biads firing round shot, with a charge of one sixth. 

Other experiments made in 1854, in Piedmont, with Cavalli's guns, gave still more favora- 
ble results as to range and accuracy. They are recorded in Colonel Cavalli's " Memoire sur 
Divers Per/ectionnemens Militaries," translated from the Italian in 1856; from which the fol- 
lowing summary of them is extracted: 



no 



MILITARY COMMISSION TO EUROPE. 



Practice with a ireech-loading rifled gun, of Colonel Cavalli's system, 1854; diameter ofhore, 6.49 
inches; length of hore, 88 inches, or about 13 calibers; weight of piece, 7,280 pounds; shell, 
cylindro-ogival, tueighing 6& pounds; charge of powder, &.G pounds. 



No. of rounds. 


Angle of elevation. 


Range of first graze. 


Time of flight. 


Greatest lateral de- 
viation from line 
of sight. 


Mean deviation 
from the line 
of the axis of 
the gun. 




Greatest. 


Least. 


10 
15 
15 
10 


Degrees. 
10 
10 
20 
25 


Yards. 
3,140 
4,212 
5,005 
5,627 


Yards. 
3,030 
4,080 
4,868 
5,537 


Seconds. 
11 
16 
15 
24 


Yards. 
5.4 right. 
6.6 right. 
8.8 left. 
11 left. 


Yards. 

54 

98 

153 

228 



The axis of the gun was pointed always to the left of the line of sight, by means of horizontal 
scales applied to the breech and to the muzzle or the trunnions, (according to the range,) in order 
to allow for the "drift" of the shot, or the constant deviation due to its rifle motion from left to 
right. 

The last column in the table shows the amount of this drift, or the distance between the 
direction of the axis of the gun and the line of sight at the several ranges. 

These advantageous ranges were gained partly by a reduction of windage, which was 
thought to be permitted in consequence of loading the gun at the breech; but they were attended 
with increased risk of breaking the gun, either in consequence of the expansion (upsetting) of 
the projectile, or of a slight accidental obstruction in the bore, which might escape observation. 
This result actually occurred in the course of the experiment with Cavalli's guns in Sweden and 
in England. When these experiments were published. General Talcott, chief of the United 
States Ordnance Department, caused some trials to be made of projectiles of this kind, with a 
gun loaded in the usual manner at the muzzle, and the results have been sufficiently favorable 
to authorize a continuance of the experiments, with a view to test fully the advantage, and to 
improve the details of this method of giving the rifle motion to cannon shot. In England, 
when the gun makers were invited a few years ago to offer models of rifled small arms for the 
troops, Mr. Lancaster, an ingenious manufacturer, brought forward a rifle with an oval bore. 
He applied the same principle to cannon, and the "Lancaster gun" attained a great renown 
about the beginning of the late war with Kussia. This plan was applied to the 68-pounder of 
ninety-five hundred weight, the bore being cut in the shape of an ellipse, of which the longer 
axis is half an inch greater than the shorter one. This elliptical bore has a twist of one quarter 
of a turn in its length, or one turn in forty feet; so that if the longer axis of the ellipse is vertical 
at the muzzle, it will be horizontal at the breech. The twist is not uniform, but increases 
towards the muzzle. The shell is cylindro-conical, the base of the cylindrical part being 
elliptical like the bore of the gun. The trials of these guns in England were so favorable as to 
induce the making of a considerable number of them for use both in floating and land batteries. 
The projectiles were at first made of cast-iron, but it was soon found that they had not the 
strength required to resist the shock of the proper charge of powder, and the strain which resulted 
from their friction against the sides of the spiral bore of the gun. The shells were then made of 
wrought iron, and a special factory for the preparation of them was established at Woolwich 
Arsenal. The factory was not open to public inspection, but some of the shells were seen at 
Sebastopol. The body of the shell appears to be shaped under the hammer, and the bottom 
welded in. The whole surface is then finished in the lathe to the proper form and dimensions. 
These wrought-iron shells generally resisted the shock of the charge, although some were broken 
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in the gun like the cast-iron ones. But a still more disastrous result attended this increased 
strength in the shells, for it seems to have occasioned the breaking of the guns themselves. This 
accident occurred to one of the guns tried in England, and to three guns in the trenches before 
Sehastopol, as appears by the official report. It is true that this report shows the bursting of 
other guns also ; but this occurred generally after long continued firing, and to a small propor- 
tionate number of guns ; whilst the Lancaster guns were few in number, and not furnished with 
a large supply of projectiles. 

The shell weighs eighty-eight pounds, and for extreme ranges the charge of powder was 
sixteen pounds, but ordinarily ten or twelve pounds. The strain on the gun from the weight of 
powder and shot alone was therefore much greater than iu the ordinary service of the 68-pounder 
gun ; but other causes for the failure of the Lancaster gun suggest themselves. 

In Colonel Bomford's experiments with the 10-inch Columbiad, he fired a spherical shell 
made of bronze, (gun-metal,) which was recovered. It was found to have assumed the form of 
an ellipsoid ; the transverse diameter was increased to the size of the bore, and the hemisphere 
next to the powder was more flattened than the front part. A similar effect was no doubt pro- 
duced to some extent on the wrought-iron Lancaster shells. The convex base being flattened 
would cause an expansion of the cylinder, thus increasing the resistance produced by the rotation 
of the shot in the elliptical bore of the gun, and rendering it liable to be arrested by any slight 
inequality or obstruction in the bore ; and such inequality we know is soon produced by the 
action of the charge itself, causing a sensible enlargement of the bore about the seat of the shot. 
The resistance to the forward motion of the shot was also increased by the injudicious use of a 
"gaining twist" in the bore, which is admissible only when that part of the projectile which 
serves to guide it in the grooves is made of such a material or in such a form as to adapt itself 
to the varying inclination of the grooves. 

In cases where the Lancaster gun and shot resist the action of the charge, the reduction or 
annihilation of windage, resulting from the expansion of the shot concurs with other favorable 
circumstances in the figure and rotation of the projectile to produce very great ranges, as high 
as 5,600 yards, (about three and one quarter miles,) with a charge of sixteen pounds of powder, 
and at an elevation of 38°. But it was found, in practice, that the frequent concurrence of these 
favorable circumstances could not be relied on, and that even at moderate ranges these guns were 
very deficient in accuracy of fire; consequently, after a short trial, in the attack on Bomarsund, 
and in the beginning of the siege of Sehastopol, the use of these new projectiles (which cost 
about flOO each) was virtually abandoned. 

The Lancaster guns were removed from the war steamers, and the few retained in battery 
at Sehastopol were used for firing the ordinary 8-inch spherical shells. A decisive practical 
admission of the failure of this experiment with rifled cannon is to be found in the fact that the 
Lancaster gun does not enter, as was at first intended, into the armament of any of the numerous 
gun-boats or of the powerful iron-plated floating batteries which were fitted out in England after 
the first active operations of the war with Eussia ; nor do we learn that the experiment has been 
thought worth repeating in any other country. 

For some time past, Mr. Joseph Whitworth, an eminent machinist of Manchester, has been 
engaged, in connection with Mr. Wesley Eichards, the well known gunmaker of Birmingham, 
in making experiments and investigations, under the authority of the British government, for 
the improvement of rifled small arms and cannon. Mr. Whitworth was one of the com- 
missioners to the New York Exhibition, in 1850. His special business is the making of 
machinists' tools for working in metals, such as lathes, planing machines, slotting machines, 
screw cutting, &c. He is distinguished for the accuracy of his work and the minute precision 
of his standard gauges. His establishment at Manchester is a model of order and neatness, 
contrasting strongly with the apparent confusion and wasteful neglect which characterize mami- 
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factories of the same kind generally, in England as well as in the United States. Neat railways 
for transporting work and materials run through the premises, and the shops and yards are 
entirely iinincumbered by the accumulation of old castings, rejected work, useless patterns 
flasks, &c., which impede the circulation in most iron works. In the foundery, flasks and 
patterns are kept in their proper places, and the moulds in use are arranged on the moulding 
floor in regular ranks with suitable passages for reaching any of them. 

The tools made by Mr. Whitworth are seen in the dock-yards and other manufacturing 
establishments of the government, as well as in the best private workshops, and his success 
furnishes proof, if any were required, that systematic order and neatness contribute not only to 
the comfort, convenience, and economy of the establishment, but to the excellence of its products. 

It is from this superior accuracy of workmanship as well as from the peculiar form and 
construction of his arms and projectiles, that Mr. Whitworth expects to obtain increased effect 
and precision in rifle firing with cannon and small arms. His peculiar arrangements for this 
purpose were not made known, but an account was published of some experiments made at his 
place near Manchester, April 12, 1856, in presence of a number of military officers and others. 

It may be mentioned, that at this place Mr. Whitworth has constructed a brick shed, or 
shooting gallery, 500 yards long, for rifle practice, in order to get rid of the causes of deviation 
depending on the force and direction of the wind. At one end of this shed are rooms for loading 
and flring, and at the other end an iron target divided by grooves into 1-inch and 10-inch 
squares. The target being whitewashed, the person firing can observe with a telescope the 
position of each shot that strikes, and can keep his own record on a paper ruled to correspond 
with the target. On the day mentioned, twenty shots were fired, at the range of 500 yards, from 
a rifle of Mr. Whitworth's of .577 inch bore, thirty inches long; bullet weighing 530 grains ; 
charge two and one half drams, (sixty-eight grains.) 

It is only stated that all the shots struck the target, but its size and the deviation of the balls 
are not given. The penetration of one of these balls is said to be twelve inches in a block of 
elm. The experiments with rifled cannon were made with a brass gun having the exterior 
form and dimensions of a 24-pounder fleld howitzer, which weighs 1,400 pounds. The gun was 
bored by Mr. Whitworth to receive his peculiar projectiles. The size of the bore corresponds 
with that of the 9-pounder ; depth fifty-two inches, exclusive, probably, of the chamber. 

The projectiles are of the conoidal form, but the base or cross section is hexagonal. The 
angles of the hexagon are flattened and the intermediate sides depressed, so that the angular 
parts serve as guides in the gun ; for which purpose they are accurately dressed to a gauge. 
This hexagonal body has a twist of one turn in forty inches. The projectiles are of two sizes — 
one eleven and one half inches long, weighing thirty-two pounds ; the other sixteen and one 
half inches long, weighing forty-eight pounds. They fit the bore with very little windage. 

The chamber of the gun being large enough to contain more than a pound of powder, the 
small charges used in these trials were attached to cartridge blocks, filling the chamber. In 
firing at high elevations, the gun was placed in a trench in the ground, the breech resting 
against a block of wood. The results of the firing are given in the following table: 
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Experiments with Mr. Whitworth's rifled gun, April 12, 1856. 



No. 


Weight of 
shot. 


Charge. 


Elevation. 


Range. 


Remarks. 


















First graze. 


Extreme. 






Poimds. 


Ormces. 


Degrees. 


Yards. 


Yards. 




1 


32 


2 


45 


423 


423 


Charge of cannon powder, L. G., large grain. 


2 


32 


3 


45 


621 


621 




3 


32 


3 


45 


617 


617 




4 


48 


3 


45 


420 


420 


, 


5 


48 


5 


45 


735 


735 




6 


48 


6 


20 


600 


600 




7 


48 


7 


20 


687 


687 




8 


32 


3 


2 


92 


490 




9 


32 


3 


3 


104 


490 




10 


48 


3h 

4 

5 


2 


80 




Shot partially stopped by striking an iron 
railing, about five hundred yards. 


11 


48 
48 


2 

1 


83 

83 


'Z''ZZZ'. ■ 


12 








J 





The shot fell point foremost. On a previous day a shot, weighing thirty-two pounds, with 
a charge of five ounces, at an elevation of 20°, ranged 876 yards, and penetrated three feet in a 
strong clay soil. 

The system of rifled cannon recently adopted in the French marine appears to have been 
suggested hy the construction of the cylindro-ogival bullet used by the Kussians for the two- 
grooved rifle. This rifle-cannon is made on the model of the 80-pounder bomb cannon (cast-iron) 
as to exterior dimensions, but is bored to the caliber of a 30-pounder, (Plate 5, Fig. 1,) corre- 
sponding to our 32-pounder; diameter of bore, 6.44 inches; length from base ring to muzzle, 
eight feet; weight, 8,600 pounds. 

The bore is rifled with two circular grooves, 0.44 inch deep, as shown in the section; 
(Fig. 2;) the twist of the grooves is one turn in six meters, (19.68 feet.) The projectile is 
cylindro-ogival, having on the cylindrical part two projections, in the form of spherical segments, 
which fit in the grooves of the gun. 

The form and dimensions are shown in Fig. 3; weight, fifty-four pounds; windage, 0.08 
inch. The shells are cast with the fuze holes down, and with a large sinking head, in order 
that the conical part may be perfectly sound. With a charge of powder of 1.1 pounds, the range 
of the shell, at 15° elevation, was said to be 5,000 meters; equal to 5,468 yards. 

The trials with these guns had proved so satisfactory that a large number of them had been 
made for the naval service, and were to be seen at Cherbourg in the spring of 1856. Many hands 
were employed at the same time in reaming the fuze holes of the shells, and cutting the threads 
in them for screwing in the metal fuze. Several of the new gun-boats were armed with these 
pieces, and it was understood that the plan would be extensively applied, both for naval and 

land service. 

The spherical protuberance on these shot has the advantage over the longitudinal ribs of 
Cavalli's system of affording less resistance to the rotary motion of the projectile, and there- 
fore, probably, lessening the drift or lateral deviation ; but it may be doubted whether the two 
points of contact of these protuberances with the grooves will always give the requisite steadiness 
to the shot in passing out of the bore. The particular arrangement of the fuzes used in these 
shells is not fully known ; they are metal fuzes, screwed into the apex of the shell, and closed on 
the exterior, so that the explosion depends on the impact of the shell against some firmly- 
15 M 
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resisting body. If the rifle motion is given to a shell, and the point of impact thus ascertained, 
there is no difficulty in arranging a concussion fuze, so that the shell shall explode immediately, 
or at a certain short interval, after striking a solid object, such as a bank of earth or the side of 
a ship. A very simple contrivance for this purpose was used with success in the experiments 
before mentioned, which were made at Fort Monroe Arsenal, under General Talcott's direction. 
This incidental advantage, and the increased range and capacity of elongated projectiles, (which 
can be fired with effect only from rifled guns,) make it desirable that experiments should be 
continued with such guns^ with a view to remove the practical difficulties heretofore encountered 
in the service of the piece, and the accuracy of direction of the shot. 

Although Mr. Whitworth's experiments were on too small a scale to enable us to draw any 
gafe conclusions as to the value of his method for effective practice, they serve to indicate the 
increased effect which may be expected from improved accuracy of workmanship, which it is 
thought may be attained without an objectionable increase of expense, if the ingenuity of our 
officers and others, already directed to this object, is encouraged and stimulated. 

The application of the rifle principle to cannon for field batteries has not, apparently, been 
considered so important as for fixed batteries, and very few experiments have yet been made in 
this direction. Some were in progress, on a small scale, (3-pounder gun,) at Liege, at the time of 
our visit. The recent improvements in the range and accuracy of small arms makes it important 
to use every means of introducing a corresponding improvement in field artillery, without 
impeding the convenient service of the piece ; and in this respect the rifling of field guns may be 
found advantageous. 

Some experiments of this kind were made in 1852, by the Piedmontese artillery, with a gun 
rified on Colonel Cavalli's plan. The gun was an iron 16-pounder, (corresponding to the 
French 12-pounder,) cast in Sweden, weighing 1,650 pounds. It was bored to the caliber of an 
8-pounder, (French 6-pounder ;) diameter, 3.74 inches; and had two grooves of the form of those 
in Cavalli's 32-pounder, having a twist of one turn in eighty-seven inches. The cylindro- 
ogival shell weighed thirteen pounds; the solid shot, eighteen and three quarters pounds; 
charge, 2.6 pounds. After firing ten rounds with shells, at the fifth with solid shot the piece 
burst, and the experiments have not been resumed. The bursting was attributed to the breaking 
of one of the wings of the shot, a piece of which was found at the seat of the shot, and is supposed 
to have acted as a wedge. 

Such experiments might be tried more safely (as Mr. Whitworth did) with bronze field 
pieces, bored to a lower caliber than when designed for round shot. If it should be found that 
bronze is too soft a metal, and that the grooves are liable to be marred in service, we may look 
to the improvements in the manufacture of wrought iron or cast-steel as furnishing us, at no 
distant day, and at a reasonable cost, with guns possessing the requisite strength and hardness. 
In this connection, it may be mentioned that Mr. Krupp, of Essen, (near Dusseldorf,) in Ehenish 
Prussia, is the inventor of a process for making cast-steel in much greater masses than has been 
heretofore practiced. This material being a low steel, is sufficiently soft to be readily worked, 
and has, at the same time, the fine grain and the tenacity of steel. A tthe arsenal at Vienna 
there is a 6-pounder field gun of Mr. Krupp's make, to about the same dimensions and form as 
our 6-pounder gun ; it is well finished, and it appears to be perfect ; but no use or trial had been 
made of it. At the Paris exhibition, in 1855, large specimens of Mr. Krupp's cast-steel gained 
him the premium of a gold medal. A 12-pounder gun; (one of the new system of "cannon- 
obusier" for field batteries) was fired 2,000 service rounds, (charge of one fourth,) and the 
bore remained perfect, without any marks of the balloting of the shot. The vent in the steel 
being worn out in 500 rounds, Mr. Krupp's guns have vent pieces of copper. 

Mr. Krupp made a 68-pounder gun for trial in England, a drawing of which (Plate 6, Fig. 1) 
shows the great size which he has attained in his castings. The weight of the cast-steel barrel 
of this gun was about 4,000 pounds ; thickness of metal at the seat of the shot, four inches. 
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This thickness was considered sufficient for strength ; but, as the piece was too light to be fired 
by itself, the breech was encased in a mass of cast-iron, which did not touch the steel barrel, 
except at the base of the breech, and did not, therefore, contribute to strengthen it, but only 
served as a means to check the recoil. 

This gun was not fired with service charges, but was fired with a charge of twenty-five 
pounds of powder and a cylindrical shot twenty inches long, weighing 259 pounds. On the 
rear part of the cylinder a shoulder was turned, on which a wrought-iron ring was fitted, as 
represented in Fig. 2. 

Under this proof the gun burst; the steel barrel was broken, it is supposed, by the jamming 
of the ring about the shot, as shown in Fig. 3. 

According to an account given by Mr. Krupp to the editor of the Prussian "Engineer and 
Artillery Journal," the cast-steel barrel broke near the vent^ both longitudinally and perpen- 
dicular to the axis, and the rest of the barrel, up to the point where the wrought-iron ring was 
wedged in it, burst into several irregular fragments, which were thrown as far as 150 yards on 
one side ; the cast-iron envelope was broken into three large and several small pieces, separating 
in the direction of the axis. The front part of the barrel was thrown forward about seventy 
feet; the shot was not broken, but the ring of wrought iron was torn away from it. 

Mr. Krupp says, under date of January 24, 1857 : '"It is remarkable that the trial at Wool- 
wich has only increased the interest manifested with regard to cast-steel cannon. I have already 
received several orders, others are announced, and I am to make a gun for Kussia like the one 
made for England." 

It would certainly be unfair to draw from the failure in this excessive proof any decided 
opinion against the good quality of Mr. Krupp's cast-steel, or to refrain on this account from 
encouraging his efforts for improving the strength and durability of cannon. 
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CANNON OF LAEGE CALIBEE. 

At a very early period in the use of ordnance guns were made of greater length and larger 
caliber than at present, many specimens of which still exist in the museums of Europe and Asia. 
Drawings of some of the most remarkable of these pieces (as well as of those of modern times) 
are to be seen in General Marion's "Beceuil des Bouclies — a feu les plus remarquables," a copy 
of which is amongst the books brought out by the commission. These large guns were made 
generally of bronze, and they were intended for throwing stone balls. Many such guns, of 
calibers varying from sixteen to thirty inches, are still mounted in the forts of the Dardanelles, 
and furnished with their supply of stone shot ; they are usually fixed in the wall, on slides which 
allow no lateral change of direction and little change of elevation, being arranged to throw their 
shot into a vessel as she passes a certain line across the channel. A considerable number of 
these guns have been taken to the arsenal and foundery at Constantinople, where many of them 
have been cut up for recasting. They are all chambered pieces; they were cast on cores, and 
not bored or reamed out, so that the interior of the bore and chamber is quite rough and full of 
large cavities. A good specimen of one of the largest pieces of this kind is the great gun of the 
Kremlin, in Moscow, a drawing of which is annexed, (Plate 7.) This gun, designated as of the 
caliber of 120 pouds, (4,333 pounds,) is thirty-six inches diameter of bore, about forty-eight 
inches exterior diameter, and eighteen feet long, weighing 2,700 pouds, or 97,500 pounds. Its 
stone ball would weigh about 2,500 pounds, and a solid iron shot 6,000 pounds; the chamber of 
the gun is large enough to contain 500 pounds of powder. The gun has no trunnions, but has 
six handles, three on each side. An inscription on it shows that it was made "at Moscow, by 
Andrew Tchokofi", in the year 7094, being the third year of the reign of Theodore Ivanowitch," 
which corresponds with the year 1586 of the Christian era. 

But whatever may have been the moral influence of such an armament in early times, the 
cumbrous and unwieldy character and slow service of this ordnance soon caused the abandonment 
of it in favor of the more managable pieces of moderate caliber, into which, as before mentioned, 
some of these large guns have been recently converted. The new Turkish batteries are armed 
with brass and iron cannon of modern patterns ; among the latter may be seen at the arsenal at 
Constantinople (Pera) some 11-inch heavy guns, made in England for the Turkish government. 

During the present century a few pieces of ordnance have been occasionally made of unusual 
weio-ht and size, in order to obtain an extraordinary range or great power of destruction. Such 
were the long brass mortars of 9-inch and 11-inch bore made by General Villantroys for the 
siege of Cadiz, under Napoleon, and the iron "monster mortar," of 24-inch bore, made at Liege 
for the siege of Antwerp, in 1832 ; neither of these experiments was attended with much success; 
the shells of the Villantroys mortar had to be nearly filled with lead in order to obtain the 
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required range, and the "monster mortar," which was finished only at the close of the siege, 
burst after firing a few rounds. 

The events of the war with Eussia again stimulated the ingenuity of inventors to produce 
Ordnance of extraordinary power, but, except the Lancaster rifled guns already mentioned, none 
of these were brought forward in time to be used in the war. 

At Woolwich Arsenal there was a heavy 10-inch mortar gun of cast iron, about seven feet 
long, capable of firing solid shot, and mounted so as to fire at a high elevation. It was said 
that a range of 6,000 yards had been obtained with this piece. 

Several 18-inch cast-iron mortars were made at the works of Messrs. Forrester & Co., Liver- 
pool ; one of them had been received at Woolwich, but not tried, at the time of our visit. The 
form and dimensions of this mortar are shown in the drawing, (Plate 8, Fig. 1.) The mortars 
were cast on a core fourteen inches diameter, with a sinking head of forty-two inches; weight of 
metal run, twenty-four tons ; allowed a fortnight to cool in the pit ; weight of mortar finished, 
fourteen and a half tons, say 32,500 pounds. The shells are concentric, three inches thick, 
weighing 567 pounds ; charge of powder for the mortar, forty-two pounds. We have received 
no account of the trial of this mortar, if any has been made. 

At Woolwich Arsenal there was in April, 1856, a pile of 36-inch shells, but no gun had 
then been made for them. It was intended to fire them from a wrought-iron mortar designed 
by Mr. Maire, of Blackwall, near London. This mortar was to be made with a wrought-iron 
center, or chamber-piece, hooped round with two tiers of hoops, which were to be accurately 
turned and shrunk on, (Plate 8, Fig. 2;) the cylinder of the bore, which was very short, was to 
be formed of similar hoops bolted together in the direction of the axis. The great mass of 
wrought-iron forming the breech or chamber-piece was in course of fabrication in April, 1856, 
at the Mersey steel and iron works of Messrs. Horsfall & Co., Liverpool ; but nothing has been 
yet heard of the trial or completion of the mortar. 

The shell for this mortar was said to weigh about 3,000 pounds, which would give it a 
thickness of three and a half inches ; diameter of fuze hole two and three eighths inches; four 
wrought-iron lugs were cast in each shell for handling it. The cost of one of them was $100 to 
$125. The weight of the finished mortar was stated at thirty-five tons, or 78,400 pounds. The 
charge of powder about 100 pounds, or one thirtieth the weight of the shell ; the chamber filled 
would hold about 120 pounds. 

In May, 1856, Messrs. Horsfall & Co. completed a 13 -inch wrought-iron gun, which has 
been tried both at Liverpool and at the practice ground at Shoeburyness. The form and dimen- 
sions of this immense mass of hammered iron are represented in Plate 9. It was made of bars 
welded together from the center, and was bored out from the solid. The cuttings from every 
part of the bore showed a good quality of tough iron, which was perfectly malleable, and 
exhibited none of the granulation often attributed to long-continued hammering. No fiaw or 
imperfection was visible on the exterior or in the bore. 

This gun was constructed after the model of a 12-inch gun made at the same establishment 
for the United States, under the direction of Commodore Stockton, and which is still lying at 
Brooklyn navy-yard, having never been tried. The trunnions are forged in the same piece as 
the band to which they are attached. This band is shrunk on to its place in a recess turned for 
it in the body of the gun ; the recess is wider than the band, to receive in front a key ring which 
fills up the remainder of the width of the recess, and this is secured by another band shrunk on 
over the ring as shown in the drawing. The body of the gun weighs about twenty-one tons, and 
the finished piece 48,944 pounds, or nearly twenty-two tons. The solid shot weighs 280 pounds. 

This gun was made by Messrs. Horsfall & Co. on their own motion, and has been presented 
by them to the British government. There are very few establishments, even in England, where 
such a piece of work can be done, and considering the expense and the time required to produce 
it, the result may be regarded rather as a remarkable triumph of mechanical skill than as an 
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example likely to te often followed in tlie manufacture of ordnance of extraordinary caliber. 
The cost of this gun is estimated at £4,750, (|23,250,) say £3,000 for the welded iron, and 
£1^150 for finishing. The 12-inch gun above mentioned, made by the same firm for the United 
States, cost $10,000. 

The success attained in this case would indicate, however, the practicability of making, at 
probably a moderate expense, wrought-iron guns for field service, if that should be found 
desirable in connection with the introduction of rifled cannon for such batteries. 

In May, 1856, this 13-inch gun was tried near Liverpool with the following charges, besides 
other practice : 



No. 


Charge of powder. 


Weight of shot or 
shell. 


Elevation. 


Remarks. 




Pounds. 


Pounds. 


Degrees. 




1 


10 


194 


1 


First graze 300 yards. 


2 


10 


194 


4 


First graze 600 yards. 


3 


20 


284 


4 


First graze 850 yards. 


4 


20 


284 


5 


First graze 1,059 yards. 


5 


30 


284 


7J 


First graze 2,000 yards. 


6 


20 


194 


n 


18 seconds to first graze, whole time of flight 28 seconds. 


7 


20 


195 


10 




8 


30 


282 


10 




9 


45 


318 


10 


Loaded shell. 


10 


45 


318 


1 


Loaded shell. 
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In November, 1856, the gun was fired at Shoeburyness (mouth of the Thames) with solid 
shot and a charge of fifty pounds of powder, as follows : 

Report of Experimental Practice with the 13-inch Gun, manufactured by Messrs. Horsfall at the Mersey JTorfcs, Liverpool. 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 



30 
31 
32 
33 
34 
35 
36 
37 



40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 



Degrees. 
Pomt blank. 



Recoil. 



Feet) inches. 

3 7 

4 
3 10 
3 10 
3 10 
3 8 
3 9 



Time of flight. 



Seconds, fi/tlis. 
1 
1 1 
1 

Not observable. 

1 2 

1 1 

1 
Not observable. 

1 1 

1 

. Not observable. 

22 

2 2 
2 3 
2 1 
2 3 
2 1 
22 
22 

Not observable. 

5 1 

5 

5 1 
Not observable. 

4 4 

4 4 

5 

5 
4 4 
7 2 
7 3 
7 2 
7 1 
7 3 
7 
7 2 

6 4 
Not obsejrvable. 

6 4 
9 
9 2 
Not observable. 
9 2 
9 2 
9 4 
9 3 
9 2 
9 2 
9 2 



First graze , 



Yards, 

555 

615 

631 

572 

648 

695 

599 

609 

590 

579 

953 

1,017 

1,008 

1,040 

1,046 

969 

1,115 

954 

1,076 

1,057 

1,871 

1,890 

1,777 

1,908 

1,763 

1,761 

1,761 

1,759 

1,759 

1,7.M 

2,446 

2,518 

2,496 

2,400 

2,503 

2,412 

2,464 

2,312 

2,420 

2,361 

2,871 

2,972 

3,042 

3,004 

2,951 

3,058 

2,996 

2,982 

3,045 

2,964 



Extreme 
range. 



Yards. 
4,900 
4,835 
6,080 
6,461 
5,926 
6,163 
5,000 
5,011 
5,663 
6,930 
4,690 
3,915 
4,561 
4,670 
4,303 
4,511 ' 
4,600 
4,550 
4,700 
6,000 
3,914 
3,783 
4,000 
3,963 
3,887 
4,000 
3,959 
3,943 
4,161 
3,957 
3,563 
3,510 
3,603 
3,452 
3,631 
3,662 
3,596 
3,709 
3,675 
3,640 
3,393 
3,385 
3,400 
3,488 
3,450 
3,625 
3,350 
3,380 
3,413 
3,396 



DEFLECTION. 



First graze. 



Left. 



Yards. 
In line. 
3 
2 
3 
1 
2 
2 
3 
3 
2 



In line. 

1 

4 

4 
In line. 

6 



2, 
6 
8 
12 

7 



In line. 
6 



.12 
3 
16 



Eight. 



Yards. 
In line. 



2 
In line. 



In line. 



3 
3 

7 

In line. 

13 



6 
12 



Left. 



21 
9 



58 
48 



105 
27 



30 



5 

48 



99 

10 

28 

2 



17 
In line. 
10 



26 
13 



15 
18 



Eight. 



Yards, 
59 
6 



20 



39 
10 



19 
5 
29 



9 
16 



12 
56 
12 



22 
33 

4 



In line. 



Mean of first graze. 



. 599 3-10. 



1,023 5-10. 



.1,800 1-10. 



.3,433 2-10. 



2,988 5-10. 



J. W. MITCHELL, Lieutenant Colonel C, R, .5., S'wperintendent, 
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GARRISON ARTILLERY. 

For a description of the guns and carriages used in the armament of fortifications in Russia, 
Prussia, Austria, and Belgium, reference must be made to the books and detailed drawings in 
the collection of the commission, which are too numerous to be reproduced in a report. Some 
remarks on the novelties and peculiarities of the several systems are subjoined. 

Russia. 

The guns, howitzers, and mortars for garrison service are of a great variety of calibers and 
patterns ; those of old dates being still used, and also many ship guns, especially in the tempo- 
rary batteries which were constructed for sea-coast defense during the war. But the permanent 
forts at Cronstadt, built in the most substantial manner, of great blocks of Finland granite, are 
armed with new pattern guns, chiefly of the calibers of 40-pounder, 96-pounder, and 120-pounder. 
Fort Menschikoff mounts forty-four guns, all 120-pounders-, (10-inch,) in three casemate tiers, 
and one barbette; Fort Paul, two hundred and seven pieces of the three calibers named above, 
and three of 56-pounder, on iron carriages of novel construction ; Fort Alexander, one hundred and 
forty such pieces, also in four tiers ; 40-pounders were mounted in the lower tier of casemates as 
being most convenient to the shot furnaces ; hot shot were not provided for guns of larger caliber^ 
these being designed chiefly for shells. The form and principal dimensions of the 120-pounder 
bomb-cannon are shown in Plate 10, Fig. 2. The 56-pounder gun (Plate 10^ Fig. 1) resembles 
the English and French guns of the same caliber, but its weight is 13,700 pounds ; it is intended 
to carry shot or shells, with a charge of sixteen pounds of powder, in order to obtain a great 
range. The iron carriage on which this gun was mounted is represented in Plate 11, Fig. 1. 
It is built of plates of boiler iron, five eighths to one half inch thick, formed into hollow beams, 
being riveted together by means of angle iron. The cheeks of the top carriage, formed in this 
way, are six inches thick, and are connected together by assembling bolts, and by transoms made 
in the same manner as the cheeks; the trunnion sockets are made of cast brass, riveted to the 
cheeks ; the carriage is furnished with a compressor, which is tightened by means of a screw, 
so as to increase its friction on the chassis, and check the recoil. In order to facilitate the 
running to battery the carriage has truck wheels working on an eccentric axle, so that they may 
be thrown in or out of gear as required ; or else there are two truck wheels under the front ends of 
the cheeks which do not bear on the chassis until the trail of the carriage is lifted with a roller 
handspike. The great weight of the gun and carriage renders the use of tackle and pulleys 
necessary in running from battery ; the tackle is attached to an eye in the trail of the carriage, 
and to the rear transom of the chassis ; by this means four men are enabled to run the gun 
back. To give some elasticity to the system under the shock of firing, wooden transoms are 
16 M 
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interposed between the upper carriage and the chassis. The chassis consists of two rails built of 
plate iron, like the upper carriage, and joined by two transoms constructed in the same manner; 
the rails are sixteen inches deep, eight inches wide, and eighteen feet long. The chassis traverses 
on four rollers, under the front and rear transoms, as in our casemate carriage, and has a tongue 
projecting from the front about two feet long. In barbette batteries the pintle is fastened in an 
immense block of cast-iron, which is firmly secured in the ground. In casemate batteries there 
is a tongue hole, but the pintle is placed much nearer the inner face of the wall than with us. 
This arrangement strengthens the wall, but diminishes very much the traverse of the guns, 
reducing it to little more than half of what is allowed for our casemate guns. Besides the bearing 
oa the traverse wheels and circles, each rail of the chassis has a bearing in the middle by means 
of a piece of iron, which habitually just clears the platform, but supports the rail when it is 
sprung by the recoil of the piece. The traversing of this heavy gun and carriage, by means of 
handspikes alone, would be very difficult. To facilitate this object, the journals of the rear 
wheels of the chassis have pinions on them, which are geared to endless screws on a shaft parallel 
to the rear transoms ; thus, by turning a winch, both pinions and both wheels are worked together, 
and the proper lateral traverse given to the gun with ease and precision. 

The strength and durability of these carriages would recommend them for heavy guns in 
permanent batteries, notwithstanding the inconvenience attending their great weight ; but their 
cost presents a serious obstacle to the extensive use of them, as even with the cheap labor of 
Russia, one of these carriages costs about |2,000. It is probable, however, that with the facilities 
which we have for shaping rolled iron for building purposes, a less cumbrous and more economical 
method of applying that material to the construction of gun carriages will be devised. 

Another wrought-iron carriage for guns of smaller caliber, from 12-pounders to 36-pounders, 
is much used in the Russian barbette batteries. (See Plate 11, Figs. 2 and 3.) This carriage is light 
and of simple construction ; both the upper carriage and the chassis are made of bars of hammered 
iron, not difficult to forge, and of moderate dimensions, combined together on the general prin- 
ciples adopted in our ordinary barbette carriage. To prevent the rails from being bent by the 
shock of the discharge, they are supported in the middle, as well as by the traverse wheels at 
each end — a platform of planks being laid for the middle support to rest on. The prop at the 
rear end of the tongue is made of two pieces joined togetlier by a shackle and screw, so that its 
length can be adapted to the variable level of the terreplein. In low batteries the upper carriage 
may be used, separately from the chassis, on a common platform. This kind of carriage was 
used in most of the open batteries on the Neva, and in a battery of 124 guns on the channel side 
of the Island of Cronstadt, except for eleven 120-pounders in the latter battery, which were 
mounted on wooden carriages. The wooden top carriage for these shell guns is constructed like 
a ship truck carriage; the chassis has no tongue, the top carriage being directly on the rails, 
which are supported in the middle as well as at the ends — an arrangement which is general in 
all chassis. The same carriage is used also for casemate batteries. Another kind of wooden 
gun carriage is framed much like the French carriage which we have adopted for barbette 
batteries. It is either mounted on a chassis, or used on a common platform; in the latter case 
the notch of the trail rests on a tongue or guide piece which lies flat on the j)latform, and traverses 
on a bolt in front. In open batteries the platform for the chassis is commonly formed of round 
logs, bolted or pinned down to radial pieces of the same kind. On these the wooden traverse 
pieces are laid ; the front of the chassis traverses on small cannon halls rolling in an iron trough. 
Some of the carriages for casemates are framed in the same manner as the barbette, modified to 
suit the height of the embrasure. They admit of much less lateral traverse than ours, the center 
of motion being near the inner face of the parapet wall or scarp. Other carriages again are made 
of cast-iron and wrought iron combined ; the cheeks or uprights being of the former material, 
and the braces and trail piece of the latter. These various carriages are to be found, according 
to tiie local facilities for making them, in several fortresses, or often in the armament of the 
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same work. In some of the permanent forts at Cronstadt a railway was laid in the pavement, 
running m rear of the battery, to facilitate the transportation and mounting of the guns; and 
for the same purpose a strong eye-holt is inserted in the center of the casemate arch. 

An ingenious arrangement for pointing the guns in an open battery, without exposing the 
men, was observed. A board, having a graduated circle marked on it, is placed level on the 
parapet, or in a position where the object aimed at can be seen ; the axis, perpendicular to the 
crest of the parapet, is mariced on this board ; a ruler turning about the center of the circle, 
carries two sights, which are directed on the object, and marks the degrees to the right or left of 
the axis; the rear traverse circle of the platform is divided in a manner corresponding to the 
circle on the board, and the chassis carries an index, by means of which it is set in the direction 
indicated by the sights on the ruler. 

Besides the usual quadrants and tangent scales, a simple and convenient method is adopted 
for giving the elevation of the gun in fixed batteries. It consists of a graduated ruler of wood 
or iron attached to the inside of the cheek of the carriage by a small bolt through its lower end, 
on which it turns, so that the graduations of the scale may be applied to a mark on the side of 
the breech of the gun, which is thus set at the required elevation. When not in use the ruler 
lies along the inside of the cheek of the carriage, resting on a hook provided for it. In some of 
these carriages the elevating screw is checked from running down when the gun is fired, by a 
strong clamping screw, Avhich passes through the box of the elevating screw. It has a T handle, 
by means of which it may be pressed up against the pointing screw to prevent the latter from 
turning. 

For pointing mortars, a frame of wood supporting two plumb lines is placed on the epaulmeut 
of the battery in the required direction, and the mortar is brought into the same line by means 
of a plummet suspended to a tripod stand ; by this arrangement, it is not necessary that the 
pointer in rear should see the object aimed at. 

For firing garrison guns locks with percussion primers, and also friction primers are used. 
Many of the locks are of the old French pattern, consisting of a simple hammer placed perpen- 
dicular to the axis of the piece and drawn down by a lanyard ; others are like the American 
cannon lock of Mr. Hidden. The percussion primers are quill tubes with a percussion wafer on 
top ; the friction primers resemble those formerly used in our service and copied after the Prus- 
sian primers. Locks and friction primers are used for garrison and siege pieces only ; but matches 
are also kept in readiness. 

Some brass guns were mounted on the batteries on the banks of the Neva, and a new 10-inch 
brass gun was seen at the foundery in St. Petersburg ; also a few heavy brass mortars at Cronstadt ; 
but the cannon for the armament of the forts are nearly all of iron ; a great proportion of them 
made at the Swedish founderies. The heavy 13-inch brass sea-coast mortars are cast with asole, 
or bed-plate, like the French ' ' mortiers a plaque. ' ' The light 13-inch brass mortars are mounted 
on cast-iron beds. 120-pounder shell guns are mounted in cascmale, as well as in harbettc 
batteries; they are light guns of their caliber, resembling our 10-inch sea-coast howitzers, but 
heavier. The heavy 56-pounders, firing charges of sixteen pounds of powder, are also placed in 
casemates. This indicates that we have, perhaps, been too cautious in refraining from mounting 
our 10-inch Columbiads in casemate batteries. 

In the forts some shells were kept in readiness, with the fuzes cut to several lengths, driven 
into the shells and marked ; at Cronstadt, where the enemy's fleet was lying near the batteries, 
the shot furnaces were kept warm by a small fire, ready to be fully lighted on short notice. 
The garrisons of these forts consisted principally of infantry ; they had their proper arms, but 
were also exercised in maneuvering the guns. 

In the batteries, near each gun, there is fixed to the epaulment a black board on which is 
marked, in white paint, a table of the elevation or hausse corresponding to each range of tlie 
gun. 
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Prussia. 

Garrison carriages of a novel construction have been adopted in Prussia; they are mentioned 
in Major Hagner's Keport of Observations in 1848, the trials of them having been commenced 
about that time. They are made of bars of wrought iron, hammered to the required shape for 
forming a suitable frame-work, which is held together by bolts. Tlie general arrangement of 
the carriage is shown in Plates 12 and 13 ; all the details of construction are exhibited in the 
lithographed drawings presented to us by the Minister of War. The chassis is a simple frame, 
consisting of longitudinal bars, forming the rails and tongue, which are united together by cross 
bars ; the front part of it rests on the platform ; the rear is raised, to check the recoil, and has 
two traverse wheels ; the center of motion is in the middle of the front transom bar. The upper 
carriage, for use in casemate batteries, or behind low parapets, is placed on this chassis, the 
front part having two truck-wheels which travel on the rails ; for barbette batteries,, the carriage 
is mounted on an intermediate frame- work of iron (Plate 12) which rests in like manner on the 
chassis, the trucks being transferred to the lower frame. This arrangement appears to be 
deficient in the stiffness necessary for resisting the effect of long-continued firing ; the considera- 
tions of strength and stability have been perhaps unduly sacrificed to simplicity of construction 
and to the desire of making the same system answer for different situations ; it would seem to be 
preferable to arrange each kind of carriage with reference to the special purpose for which it is 
intended. 

Carriages of this kind are made for guns of many different calibers ; some for 6-pounders 
mounted in flank casemates, the pintle being fastened in a block of wood within the wall. Some 
6-pounders for flank casemates are mounted on common field carriages. In the casemates, rings 
are fastened in the wall, to receive lashing ropes for checking the recoil of the gun ; and in 
many of them rings are placed in the crown of the arch, to aid in mounting the piece and 
dismounting. 

In the system of guns for arming the Prussian fortresses and sea-coast batteries, there seems 
to be nothing to demand special notice. At the arsenal of Berlin we saw two rifled cannon : 
one of iron, on Wahrendorff's plan; the other of bronze, on a similar principle of loading at 
the breech. The trials were said to have been unsatisfactory. 

It is proper to mention here some late experiments made by the Prussian artillery to 
determine the pressure of fired gunpowder on the sides of the bore of a gun at any point ; an 
inquiry bearing immediately on the question of the proper form of cannon. The experiments 
referred to, made in 1851, are recorded in the report prepared by Captain Neumann, one of the 
commission that conducted them, and printed in the Prussian Engineer and Artillerist's 
Journal for December, 1853. A French translation of the report is printed in the first part of 
Colonel Delobel's "Revue de Technologie Militaire," 1854. At the time of making that report, 
these experiments do not seem to have been carried far enough to effect the object of ascertaining 
the law of tension of the gas in the bore of a gun' ; but they are noticed here on account of 
their close resemblance to those for the same purpose which were made at the arsenal near 
Boston, in 1842, under the direction of Colonel Bomford, late chief of our Ordnance Depart- 
ment, and which have had an influence in regulating the relative thickness of metal in different 
parts of the bore of our guns. In Colonel Bomford's experiments, the pressure exerted on the 
sides of the bore was estimated by the velocity with which a pistol ball was discharged from an 
orifice made in the gun perpendicular to its axis, and this velocity was computed by the impact 
of the pistol ball on a small ballistic pendulum. The Prussian experiments were conducted in 
the same manner, only substituting steel cylinders for pistol balls. The report of Colonel 
Bomford's experiments was made in 1843, and recorded at that time in the Ordnance Bureau; 
yet the report of the Prussian experiment says: "The experiments of which we have just 
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tZZZr' '" *^'/'f- 1°^*^" ^^"'^ "'^^' ''''' ^^^^ '^^'^-t^ke- b^ f°"«--g tl- direct 
expenmental course and which, consequently, furnish results of indisputable accuracy." We 

rll r TT •?'* *^° '""^°^^ °f '^''' *"° «^"^« «f experiments is one of those 

mnorl tf comcdences which often occur in scientific pursuits, and which show the 
importan e of the early publication of inventions or discoveries, in order to obtain the just credit 
of originality for the first author of them. 

The Prussian artillery are also pursuing a course of experiments in gunnery, by means of 
an electro-magnetic apparatus for measuring the velocity of projectiles. 

1^1 •1^*/^^^'^"'''^""^*^ ^^niversary meeting of the American Philosophical Society, held at 
Philadelphia, in May, 1843, Professor Joseph Henry, now Secretary of the Smithsonian Institu- 
tion, read a communication "on a new method of determining the velocity of projectiles " See 
the proceedings of the society, vol. 3, p. 165, from which the following is an extract: 
_ ''The new method proposed by the author consists in applying the instantaneous transmis- 
sion of an electrical action to determine the time of the passage of the ball between two screens, 
placed at a short distance from each other, on the path of the projectile. For this purpose, the 
observer is provided with a revolving cylinder, moved by clock work at the rate of at least ten 
turns in a second ; and of which the convex surface is divided into a hundred equal parts ; each 
part therefore indicating, in the revolution, the thousandth part of a second. Close to the 
surface of this cylinder, which revolves horizontally, are placed two galvanometers, one at each 
extremity of a diameter, the needles of these being furnished at one end with a pen for making 
a dot with printer's ink on the revolving surface. To give motion to the needles at the proper 
moment, each galvanometer is made to form a part of the circuit of a galvanic current, which is 
completed by a long copper wire passing to one of the screens, and crossing it several times, so 
as to form a grating through which the ball cannot pass without breaking the wire, and thus 
stopping the current." 

The paper proceeds to give some further details as to the munner of working the proposed 
apparatus, but it does not appear ever to have been brought into practical operation. 

About the same time, Mr. Wheatstone, of England, proposed, in general terms, the appli- 
cation of electro-magnetism to the above purpose, and, acting on his suggestion, Captain 
Constantinoif, of the Russian artillery, had an apparatus constructed, in 1843 to 1845, which 
was soon followed by other contrivances in France, Prussia, Hanover, &c. But it is to Captain 
Navez, of the Belgian artillery, that we owe the invention of a convenient and reliable apparatus 
for this purpose, which is described in his work on this subject, published in 1853. Without 
entering here into the details of his method, it may be remarked that the ajiparatus has been 
already extensively used in Belgium, and also in a series of valuable experiments by the Dutch 
artillery, some of which are recorded in Colonel Dclobel's " Bevue de Teclinologie Miliiaire," 
vol. 1, 1854. Although the instrument has been used to measure the time occujiied by a ball 
passing through a space of 100 feet, and is designed to record a time of less than the hundredth 
part of a second, its indications appear to be perfectly reliable, as shown by a comparison of the 
results with known facts, and with the indications of the ballistic pendulum. 

The advantages of the electro-magnetic apparatus over the ballistic pendulum, for this 
purpose, consist in its cheapness, its mobility, the ease and rapidity of its use, its applicability to 
the firing of projectiles of any kind or caliber, at any elevation, and at any distance at which a 
suitable screen can be struck with certainty. Captain Navez considers it applicable also to 
ascertaining the varying velocity of the ball in passing along the bore of the gun, or the pressure 
of the elastic gases on the sides of the bore at different points. This invention is, therefore, a 
most valuable addition to our means of investigating the various and complex problems of 
gunnery, and the practical questions involved in determining the proper proportions of ordnance 
and the best mode of manufacture of gunpowder for military purposes. 
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Austria. 

The drawings kindly furnished to us by General Smola^ Chief of the Artillery Committee in 
Vienna, exhibit the kind of ordnance and the construction of the carriages for garrison and siege 
artillery. 

The gun carriages for barbette batteries (Plate 14) are framed very much like ours, but are 
less elevated, being designed for a parapet about five and a half feet high ; in order to adapt the 
carriage, when necessary, to a higher parapet of six and a half feet, wooden wheels are substi- 
tuted for the iron trucks, and an intermediate frame (Plate 14, Pig. 1) is placed on the rear part 
of the chassis to elevate the trail of the top carriage, so that the gun may be still fired over the 
parapet at a depression of 9°. The chassis consists of two rails connected by transoms and bolts, 
and a tongue which is bolted only to the middle and rear transoms ; the pintle, or center of 
motion, is placed about three feet inside of the parapet ; the chassis traverses on two rollers under 
the front ends of the rails and two wheels which turn on iron axles projecting from the rear ends 
of the rails ; the rails have no supports under the middle ; the traverse circles are of wood. A 
peculiar arrangement for the traverse of the chassis, adapted more especially for circular towers 
or bastions, was observed in one of the forts at Venice ; it is repi'esented in Plate 15. The 
pintle, instead of being fixed is set in a truck, or pintle block, which is mounted on four cast-iron 
wheels ; these wheels run on a railway sunk in the terreplein, parallel to the crest of the parapet ; 
there are two other traverse wheels under the rear of the chassis, which travel on the pavement 
of the tower ; the position of the axes of these wheels can be changed according to the movement 
required. By this arrangement the guns are brought together on any part of the work where 
they may be wanted ; for small variations of direction the front truck remains stationary and the 
chassis is traversed on the rear wheels as in ordinary cases. The recoil of the gun is checked by 
a rope attached to the front transoms of the carriage and chassis. 

For casemate batteries the same gun carriage is used as for barbette, (Plate 16,) but the 
chassis consists of a single piece, or tongue. The wheels of the gun carriage travel on the plat- 
form ; the tongue or guide turns on a pintle placed in or near the inner face of the parapet wall; 
it runs on two rollers in rear and on the pintle block in front, or on cannon balls laid in a circular 
trough. 

For very elevated batteries a depression carriage is made, as represented in Plate 17. 

Large guns and howitzers are made of bronze, and some of these, of course, are used in the 
fortresses ; but the greater part of the guns, howitzers and mortars, for the latter purpose, are of 
cast-iron ; one peculiarity of these cannon is^ that they all have handles cast on them, a practice 
which is hardly to be met with in the iron guns of any other country. 

There are no guns of unusual caliber employed ; a 50-pounder, (diameter of bore seven and 
a half inches,) weighing 11,400 pounds, and having a charge of seventeen pounds, seems to be 
designed for great ranges. Mortar beds are made solid, of wood ; those for heavy mortars have 
very thick trunnion plates of bronze, covering the whole length of the bed on each side. 

The 30-pounder "bomb-cannon" corresponds very nearly in caliber, length, and weight, 
with our 10-inch sea-coast howitzers ; it has a cylindrical chamber to hold eight pounds of powder. 

Feancb. 

The French system of fortress carriages is well known to us, having been adopted, without 
much change, in our service. In the details of the wooden barbette carriage some modifications 
have been recently made, which will be noticed here : 

In the gun carriage for sea-coast batteries an important change has been made in leaving 
off the wheels, which are only required when the carriage is to be moved from one part of a fort 
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to another, or when it is to be used without a chassis ; both cases of rare occurrence, and for which 
a few wheels in each fort will suffice ; for aid in maneuvering, the cast-iron rollers have holes in 
them for iron handspikes, like those of our casemate carriage. Tlie rear transom is modified by 
reducing its greatest thickness to that of the part which bears on the tongue of the chassis, and 
the carriage is guided on the tongue by means of two lurought-iron knees, which are bolted to the 
under side of the transom. In some carriages for 80-pounder guns, blocks and coins are substi- 
tuted for the elevating screw to support the breech. 

In the chassis of the barbette carriage, the middle transom, instead of being held by bolts 
passing through it, is connected with the rails by understraps, which are fastened to the rails by 
one or two bolts on each side of the transom, according to the caliber of the piece to be mounted ; 
also, in order to relieve the strain on the middle of the chassis, a block of wood is bolted to the 
transom and under the tongue of the chassis, forming a prop which just clears the floor or the 
circle of boards laid under it, but supports the chassis when the gun is fired ; in addition to the 
shoulder on the transom for the rail to bear against, iron knees are fastened in the angles between 
the transom and rails. Some of the rails were made, or repaired, in two pieces; the joint was 
horizontal and the pieces were held together by two rivet bolts in addition to those used for 
securing the transom. The tongue of the chassis is plated with iron. 

But, for sea-coast batteries, both barbette and casemate, a new system of cast-iron carriages 
has recently been adopted in France. We are unable to refer to detailed drawings of these 
carriages, as the French Minister of War peremptorily declined to comply with our request for 
information on the subject of artillery. The general arrangement of the barbette carriage is 
shown in Plate 13, Fig. 1. It consists of a gun carriage and a chassis, both of cast-iron, and 
constructed on the same principles as the wooden barbette carriage, the cheeks and rails being 
connected by transoms and assembling bolts. The cheeks of the gun carriage are about two and 
a half inches thick, with flanges around them of double that thickness ; the transoms are of 
cast-iron, and the assembling bolts are two inches in diameter. The trunnion holes have 
movable sockets which have flanges of different thickness, so that by reversing their position the 
carriage may be adapted for guns or howitzers of difi'erent diameters, but having trunnions of the 
same size. The rail of the chassis is of the "fish-bellied" form, about twelve inches deep in the 
rear and fifteen inches in the middle ; the middle transom is about fourteen inches deep ; the rear, 
ten inches ; the assembling bolts, two in each transom, are one and three quarters of an inch in 
diameter ; the tongue is bolted to the middle and rear transoms only, each by two bolts passing 
through flanges on the tongue and transom. The weight of the gun-carriage is 3,600 pounds ; 
that of the chassis 5,300 pounds. A great number of these carriage have already been made ; 
one seen at Cherbourg is numbered 627. 

The casemate gun carriage is similar to the barbette, but the rear transom is made of wood, 
seventeen inches wide and eight inches deep ; the axletree forms a front transom three inches in 
diameter, terminating at each end in a bolt two inches in diameter. The chassis is made of 
wood, except the front transom, which is of cast-iron. On the front of the transom there is a 
projecting socket in which a wrought-iron tongue is bolted ; in the rear are three pairs of strong 
flano-es forming seats for the front ends of the rails and tongue, which are fastened to these 
flanges by horizontal bolts through the rails and a vertical bolt through the tongue ; the front 
rollers which are about seven inches in diameter, turn in mortises through the transom, be- 
tween the tongue and rails ; there are two other rollers, as usual, under the rear transom ; the 
middle transom projects so much below the rails as just to clear the floor of the casemate, and 
to form a support for the chassis when the gun is fired ; this arrangement permits the use of 
moderate sized scantling for the rails and tongue. The top of each rail is plated with a bar of 
iron under the wheel, one and three eighths of an inch thick, which is bent at the front and rear 
to form the hurter and counter-hurter. 

The gun-carriage weighs 2,900 pounds; the chassis 2,400 pounds. 
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In the system of cannon for garrison and sea-coast service no changes have been recently 
introduced, except to adopt some of the iron navy guns for sea-coast batteries. The heavy 13-inch 
iron mortars, (mortiers a plaque,) cast with a sole, and weighing about 9,500 pounds, are used 
for sea-coast as Avell as for floating batteries. 

The stone-mortar has been discontinued, as a part of the system of armament, either for 
siege-trains or for defense of fortresses. The fire of 12-pounder shells and grenades from other 
mortars is to be substituted for the use of stone mortars. It has been elsewhere remarked, in 
this report, that Colonel Bormann, of the Belgian artillery, proposes the use of spherical case 
sJiot, with light charges, for the same purpose. If stone mortars are to be retained in our system, 
there is no reason why they may not be made, as in Austria, Prussia, Belgium, &c., of cast-iron, 
instead of bronze, which is so much more costly. 

The garrison gin windlass has been lately altered, but in a manner not so advantageous for 
working as our new windlass; a chain is now also substituted for the rope fall. 

The modification of the sling-cart deserves notice, as being worthy of adoption. Instead of 
a screw on the old mortised windlass, an iron windlass with two revolving sockets, (like those 
used on our gin windlass,) is employed for raising the weight to be carried ; the journals of the 
windlass turn in two iron standards fixed on the top of the bolster ; the handspike sockets are 
on the ends of the windlass, which is retained by a pawl in a middle. 



PART VIII. 



FIELD ARTILLERY. 

Until very recently the same general system prevailed in the kintl and caliber of cannon 
used in the field batteries of all the principal powers of Europe, viz : 6-pounder and 9-pounder 
guns, and 12-pounder howitzers for horse artillery and for light foot batteries; 12-pounder guns 
and 24-pounder and 32-pounder howitzers for heavy foot batteries, or batteries of position ; some 
variations existed in the form, length, and weight of these pieces, in different countries, but in 
general they were similar to those adopted in our service. The changes now in progress for 
simplifying the system of field guns will be noticed under a separate head. 

The gun-carriages for field service may be classed under two heads : first, the English stock- 
trail carriage, which has been adopted, with some modification of details, in France, Belgium, 
Sweden, Sardinia, and other countries, including our own; second, the bracket ca,rna.ge, (French 
Gribeauval carriage,) with two checks, united by transoms eRid bolts, which is used in Russsia, 
Prussia, Austria, and some of the minor G-erman States. The first kind possess the advantage 
of being best adapted to using wheels of uniform size, for both the gun carriage and limber, as 
well as for ammunition wagons, &c. ; a very important consideration with reference to the facility 
of exchanges and repairs in the field. Since the adoption of this system, however, the second 
kind of carriage has been modified so as to admit the use of uniform wheels, without giving up 
other advantages which the old system is thought to offer. To give a complete sketch of the 
systems adopted in these several countries would require several volumes and many drawings; 
they were described, as they existed a few years ago, by Mr. Jacobi, of the Prussian artillery, 
most of whose works on "the field artillery of different powers of Euaope" have been translated 
and published in France. Some of the recent changes and peculiarities of them will be noticed 
here. For the system of maneuvers and interior service of batteries, reference must be made to 
the books on those subjects, procured in the several countries. 

Russia. 

[See the plates of Rcsvoy's Artillery.] 

In the gun carriage of the new pattern, (1846,) the checks are parallel; the iron axletree is 
three inches square, not reduced in the middle, although it has a wooden axle body ; the eleva- 
tion of the gun is given by means of a quoin which rests on an elevating bed, on which it is 
moved backward or forward by means of a screw working horizontally in a geared box ; the 
handle and winch which turn the box are on the outside of the left cheek; the trail handspike is 
attached to the inside of the right cheek ; maneuvering hooks are attached to the front and rear 
ends of each cheek ; the eye for the pintle is, as in the Gribeauval carriage, in the rear transom ; 
the wheel which is common to all field carriages, is made with twelve spokes and six fellies, 
and the tire is put on in three pieces ; the dish of the wheel is, as usual in European wheels, very 
17 m 
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great, being two and a half inches. An iron shoe for locking the wheel is used instead of a lock 
chain ; and it may here be remarked, that the same method has been adopted in the English and 
French field artillery, where lock chains were formerly used ; experience in campaign having 
indicated the benefit of this change, as it is believed to have done also in our service. 

The limber is framed like that of a common wagon, having two hounds which project to the 
rear of the axletree, and are joined together by a sweep-bar which supports the pintle ; by this 
construction the pintle is placed nearly two feet in rear of the center of the axletree, and the 
weight of the carriage trail, acting at the end of this lever, serves to sustain the pole of the 
limber : the trail is secured to the hounds by a chain and ring passing over a hook in the rear 
transom of the carriage. The splinter-bar of the limber, besides being bolted to the hounds^ is 
connected with the outer ends of the axletree by iron stays, which have rings that pass over the 
axletree, and serve as linch washers. This arrangement is characteristic of the mode of draft 
which prevails in all the wagons of the country, and in the droschkis and many other pleasure 
carriages ; it brings the draft immediately on the axletree, and causes the carriage to follow 
quickly the motion of the horse in turning. The ammunition chest on the limber is not so large 
as ours, containing only twenty-one rounds of 6-pounder ammunition, instead of fifty ; at each 
end of it, on the outside, is a large pouch, to contain implements, &c. ; the top of the chest is 
covered with sheet iron. 

By the construction of the limber and the position of the pintle, the gun carriage has great 
facility of turning, notwithstanding the width of the trail and the equal height of the front 
wheels ; in rapidity and compactness of movement the maneuvering of the Russian artillery leaves 
nothing to be desired. 

The light guns are drawn by six horses ; the heavy, by eight ; the harness has rope traces; 
those of the first pair of leaders are%'ooked to the end of the pole, being kept apart by a wooden 
stretcher ; the traces of the front leaders are attached to those of the first, or middle pair, which 
are doubled for the purpose. 

The caisson is a two-wheeled cart, with shafts, drawn by three horses abreast ; the body 
contains seventy-seven rounds of 6-pounder ammunition ; it has a railing, front and rear, to 
form seats for the men. The body of the caisson, and also the limber chest, are divided into 
square compartments, one for each round of ammunition, which is covered with a tin case 
inverted over it ; the top, or closed end of this case, is marked in such a manner as to indicate 
the kind of ammunition under it — whether shot, shell, spherical case, or canister ; spherical case 
is not used for the 6-pounder gun. 

The field batteries are composed of 6-pounder guns and 12-pounder howitzers, 12-pounder 
guns and 24-pounder howitzers. The Russians were the first to use the long howitzer, under 
the name of "Likorna;" but the peculiar pattern of these pieces has lately given place to others 
conforming nearly to the French models, though tjie former are still to be seen in considerable 
numbers. A new light 12-pounder gun is about t?be introduced foK all the foot batteries. All 
these pieces are of bronze. 

The field guns have no locks, nor are friction primers used. They are fired entirely with 
the match, portfire^ and common priming tube. 

The wagons for the artillery train are made like the ordinary wagons of the country ; most 
of them covered with canvas, except those for ammunition, which are covered with sheet iron. 
The field forge is a two-wheeled cart, without a cover, except the tool chest. All artillery 
carriages and wagons are painted green. 

Fixed ammunition is used^or field service. The fuzes of shells are cut and driven before- 
hand. The shot or shell is fastened to the sabot with straps of stout linen glued on, and the 
cartridge bag is drawn over the shot and tied. 

A battery consists of eight pieces. In the horse artillery all the men are mounted ; in the 
foot batteries, some of them are carried, in maneuvering, on the limber chest and the caisson. 
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The horse artillery men wear the light cavalry saber; the foot artillery a short sword like ours. 
They carry no fire arms ; nor is there any arrangement about the gun carriage for attaching 
small arms of any kind. 

At Moscow we saw some ammunition carts which had been made for carrying small arm 
cartridges for the militia enrolled in service. They were covered two-wheeled carts, drawn by 
three horses. They opened at the back, and contained covered sliding drawers, with large 
compartments, lined with felt for cartridges, and small divisions for caps. Above these were 
other drawers, for camp kettles, &c. There were also bread wagons, made water-tight, and 
covered with sheet iron. 

^ For siege batteries, a stock trail carriage, after the French model, has been adopted. The 
trail handspike has a roller set in the end. One is used on each side of the stock, from which 
bolts project, that pass through holes in the handspikes above the rollers. This arrangement 
serves to aid in running the piece quickly to battery. 

Prussia. 

The Prussian field artillery was modified in 1842. All the details of the new system are 
shown in the description and drawings published by Mr. Kameke in 1847, which are among the 
books of the commission, and in other drawings, on a larger scale, now in course of publication, 
and received by the Ordnance Office. 

The cannon of this system are only three: a 6-pounder and a 12-pounder gun, and a short 
24-pounder howitzer, all of bronze. The guns are of the usual pattern, weighing respectively 
about 900 and 1,800 pounds. The howitzer is thirty-nine inches long, from rear of base ring to 
muzzle, and weighs 900 pounds. It has the same trunnions as the 12-pounder gun. The 
6-pounder has no handles. The vents of these guns ~ ar&iored perpendicular to the axis; no 
doubt with a view of adapting them better to the use of friction tubes, which are employed 
exclusively in firing them. The axis of the trunnions is in the same plane as the axis of the 
bore. 

The gun carriages are so much like the Euissian, (which were probably copied from them,) 
that the same description applies to both. The only essential difierence is in the manner of 
elevating the gun. Instead of a quoin, the breech of the piece rests on a pointing plate, which 
is moved up and down by an elevating screw. The box of the screw is set in an iron supporting 
piece, which turns on journals, to accommodate the varying direction of the screw. 

The limber body is made with two hounds, diverging from the front, and connected in rear 
by an iron sweep-bar, which is joined also to a middle rail, that rests on the axle body and 
supports the pintle. The pintle is placed about twenty-eight inches in rear of the center of the 
axletree. The ammunition chest is somewhat larger than ours, the interior dimensions being 
about forty-five inches by twenty-four inches ; but it is not arranged for as many rounds of 
ammunition, greater space being left for implements. The top of the chest is covered with sheet 
iron, and when open, it is supported by an iron arc on the outside of the end of the chest. 
Handles are attached to it for the men who ride there. They have no cushions ; but they use 
the forage sacks for that purpose. No arrangement is made for attaching small arms or sabers 
to the limber-chest. The sponge is a brush made of bristles. 

Theprolonge is a cliain, made of five-sixteen inch iron. When not in use, it is coiled 
around the hounds, just in front of the sweep-bar. Pole chains are also used, and not leather 

straps. 

The field ammunition is allfixed. 

The gun carriage wheels are five feet in diameter ; but the limber wheels only four feet, to 
give greater facility in turning. They have whole, or hoop tire, two and a half inches by 
half an inch. The wheel boxes are not driven, but are set in by pressure with a screw and lever. 
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The caisson body lias one ammunition chest, forty-five inches by thirty-one inches ; the top 
covered with sheet iron. The limber is the same as for the gun carriage. 

The battery wagon has a chest about fifty-six inches by forty-eight inches. Besides tools 
and spare parts attached to the wagon, and stores in the chest, it carries smaller chests, for 
money, and for medicines both for men and horses. The limber, instead of a chest, carries 
three spare wheels ; two of the large size, and one of the small. 

The traveling forge has a bellows, uncovered, placed over the axletree ; a folding fireplace 
behind, and a tool chest in front ; the anvil and vise on the rails, in front of the tool chest ; bar 
iron suspended under the axletree. The limber is like that of the gun carriage, and the chest 
contains tools. ^ 

The 6-pounder carriage is drawn by six horses ; the 12-pounders by eight. In maneuvering, 
a man is mounted on each horse, for which purpose the off horses have saddles or pads, with 
stirrups. The saddles are smaller and lighter than the driver's saddle. The latter is the 
Hungarian saddle, the same that is used by the cavalry, a pattern of which was obtained by 
permission of the Minister of War. For the artillery, these saddles are made of six sizes or 
numbers. The traces of the harness are of rope, thi-ee fourths of an inch thick, with short 
chains at each end. Those of the first pair of leaders are hooked to the end of the pgle ; those 
of the second pair are hooked to the front end of the first. The hitching strap of the halter is 
of rope half an inch thick ; some of them are hair rope. For stable service, halter chains are 
used. The bits, stirrups, and other mountings, are of steel or iron. 

The straw for stuffing collars is not cut up, but is tied together in the proper shape, and 
covered with the leather. 

The horse carries a valise, a canteen or cooking apparatus, a bundle of forage, a shoe pouch 
for two shoes, the rider's cloak. There is also a pouch for comb and brushes, and a nose-bag. 
The nose-bag is made of strong, coarse linen, (canvas ;) the bottom is strengthened by two cross 
belts of webbing. The saddle girth and surcingle are of leather ; but the girth for the off 
horse's pad is of webbing. The horse of a mounted man carries a breastplate, with a pair of 
rope traces attached, to assist with in case of a difficulty. 

In the batteries, generally, only the officers and non-commissioned officers are mounted. 
The gunners follow the movements of the piece on foot ; and in rapid maneuvers, some of them 
mount on the off horses, others on the limber chest. In this manner the movements are 
thought to be as quick as those of horse artillery, properly so called. The mounted men wear 
a curved saber ; the others, a straight one-edged sword, about two feet long. 

Austria. 

The field artillery of Austria embraces at present a great variety of cannon. There are 
6-pounder, 12-pounder, and 18-pounder guns ; 24-pounder and 32-pounder short howitzers ; new 
12-pounder and 24-pounder long howitzers, and 12-pounder mountain howitzers, on the French 
models, beside special guns for using gun cotton in place of gunpowder. All these pieces are 
of bronze, as are also the guns and mortars of the siege artillery. The field gun carriages were 
remodeled in some of their details in 1842 ; they are constructed like the French carriages of 
the old, or Gribeauval system, with slight alterations. In the gun carriage proper the elevating 
apparatus is like the Kussian above described, except that the winch which turns the screw of 
the wedge is worked behind the wedge, instead of at the side of the carriage. Between the 
cheeks of the carriage there is an ammunition chest, the top of which is cushioned and furnished 
with a railing, to form a seat for two men. In the limber, the pintle, instead of being placed 
over the axletree, is about fourteen inches in rear of it, leaving room for another ammunition 
chest on the front part of the limber. The wheels of the gun carriage are fifty-four inches in diam- 
eter, those of the limber forty-four inches, both made with hoop tire half an inch thick ; the heads 
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of the tire bolts are not countersunk, but project beyond the tire. The leaders draw by leading 
bars as in ordinary wagons. In the light, or horse artillery 6-pounder gun carriage, the 
ammunition chest between the cheeks affords a seat, about five feet long, for four or five men. 

The ammunition wagon (wurst caisson) is like the Gribeauval caisson, a long chest sus- 
pended on four wheels, but the cover is cushioned, to form a seat for the men. 

A battery consists of eight pieces, six guns and two howitzers. The light pieces are drawn 
by four or six horses; the heavy by six or eight, according to the nature of the service. 

At the Arsenal of Vienna we saw carriages of a new system proposed for trial. The gun 
carriage is designed for a light 12-pounder gun ; the cheeks are parallel, as in the Prussian 
carriage, but in other respects the arrangement is nearly the same as in the former Austrian 
gun carriage; the "wiirst" equipment chest, for seating two men, is retained. The wheels are 
fifty-eight inches in diameter ; they are kept on the axletree by a cap or box, covering the end 
of the axle, to prevent the dirt from entering ; this is retained in place by a linchpin, which is 
held in by a ring passing around the axletree and secured by a leather thong. The implements 
are fastened under the carriage by leather straps passing through mortises in the rammer-head, 
&c. The wheels of the limber are of the same size as those of the gun carriage ; the ammunition 
chest, to contain seventeen rounds of 12-pounder ammunition, is covered all over with sheet-iron ; 
the position of the pintle is in rear of the chest as before, with a sweep bar on the ends of the 
hounds. 

The caisson body has a chest to hold sixty rounds of 12-pounder ammunition; a spare wheel 
is fastened under the axletree ; the limber is the same as that of the gun carriage. 

The forge has a small round bellows over the axletree, and a folding fireplace in rear; the 
bellows is covered by a house, in the front part of which are partitions for coal, iron, etc. The 
anvil and vise are carried on the middle rails in front of the bellows-house ; the anvil block 
hangs under the carriage. The limber is the same for all the carriages of the battery. 

The hattery ivagon body is arranged to carry boxes for ammunition or stores ; it is covered 
with a canvas roof. 

All the field ammunition is fixed by tying the cartridge-bag over the ball without a sabot ; 
tow or hair is placed instead between the powder and ball; for shells or spherical case, the bag 
is left open around the fuze hole and gathered by twine round the upper part of the shell. The 
friction priming tubes are made on the French plan ; locks are only used by the marine artillery. 

There is no arrangement about the carriage for attaching small arms ; sixteen carbines are 
allowed to a battery for guard duty ; they are carried in one of the wagons on the march. 

In this new system of carriages the whole weight to be drawn by each horse is TOO pounds, 
requiring a total force of traction^ by the dynamometer, of 250 pounds. 

Pole straps of leather are used instead of chains at the end of the pole ; they are hooked to 
short breast-straps attached to the hames ; the hames are of bright iron, as are also the bits 
and stirrups. [Brass is not used for bits, stirrups, or mountings, either for artillery or cavalry, 
in any European service.] The collars are made of various sizes, closed together on the neck, 
without buckles and straps. The traces are made of leather from the hames back to the rear of 
the horse, the remaining portion is of rope ; the ropes of the leading traces, both of the first 
and second pair, are carried back to join the wheel traces just behind the wheel-horse's hames ; 
the driver's saddle is like our old driver's saddle, or the common wagon saddle ; the driver's % 
guard is a piece of flat iron two inches wide and one fourth of an inch thick, which is suspended 
by a leather strap to the left side of the pommel of the saddle, and is hooked into an eye on the 
stirrup ; a loop is sewed to the flaps of the saddle in front for convenience of hanging it up in 
the stable. The saddle of the off-horse is a large pad, made on an iron tree; it has large leather 
flaps, with pockets to hold canvas bags for the men's effects. The bridle of the near horse has 
a curb hit; that of the off-horse, a snaffle only ; the halter has a rope for hitching. 

In the horse artillery the servants are not mounted on horses ; five men sit on the carriage 
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chest, (wiirst,) and two on the limber chest. In the foot artillery, three men on the carriage 
chesty and three on the off horses. 

Our visit to Austria being in the winter season, we had no opportunity of seeing maneuvers 
in the field ; but from an examination of the artillery riding school and the regimental school in 
Vienna, some idea might be formed of the excellent instruction given to officers and soldiers. 

The Artillery Biding School is under the able direction of Lieutenant Colonel Nadosy, himself 
an admirable rider, and the author of a valuable work on equitation, entitled " Equitations 
Studium." The other instructors are also officers of artillery, and the pupils are lieutenants of 
artillery, who remain two years at the school, and go through a thorough training in riding and 
driving. We saw twelve of these go through their exercises in the fine riding hall, which is 
about two hundred and fifty feet by sixty, with a commodious gallery and visitors' room at one 
end. They rode first in a squad, on saddles without stirrups, then on saddles without either 
stirrups or girths, and then without saddles, leaping at the bar in each exercise. After this, 
they drove two gun carriages and two caissons each with six horses ; maneuvering and turning in 
circles of half the width of the hall, (thirty feet,) and passing between stakes placed six inches 
further apart than the length of the axletrees, all at good speed. They next practiced to repre- 
sent the cases of accidents in the field ; for instance : a carriage is supposed to have lost its near 
wheel horse and off leader, and the driver of the middle pair ; the traces of the remaining leader 
are brought back and fastened to the middle of the splinter bar ; the middle pair remains without 
a driver ; the driver of the wheel horses mounts the off horse without a saddle, and the carriage 
is maneuvered quickly under these difficult circumstances, and others of like nature. The driver 
had no leg guard ; a leading rein from the bridles of the middle pair assisted him in driving them. 

The stables in the basement of the men's barrack are perfect models of order and neatness. 
The stalls are about five and a half feet wide, divided by swinging bars, with straw pads ; the 
fioors are of plank, laid over an inverted arch of brick, which receives the urine, and conveys it 
into a covered drain running along the rear of the stalls ; the litter is dried every morning, and 
the new litter for the night is neatly placed at the rear of the stall on each side. The whole 
room is dry and clean, and what is unusual in German stables, is provided with ventilators near 
the ceiling, which are opened or closed by means of cords. Chain halters are used for the night, 
and short ropes in the day time. 

In the lecture room of the school. Colonel Nadosy has collected a museum of specimens 
illustrating the anatomy of the horse, especially the teeth and hoofs ; also samples of a great 
variety of shoes and bits used in different countries, or under peculiar circumstances. 

The Regimental Artillery School of Vienna is intended for the primary instruction of youths 
who may become officers or non-commissioned officers of artillery. It is situated in the upper 
story of the principal artillery barracks. The pupils are about one hundred and twenty in 
number, partly sons of soldiers or government employes, partly sons of citizens, who pay a small 
contribution (seventy-five dollars a year) for their expenses. They enter at thirteen, and pursue 
a course of three years' instruction in elementary mathematical and military studies ; an excel- 
lent course of drawing, fencing, gymnastics, &c., under the direction of officers of artillery. At 
the end of the second year, some of the best scholars (say ten out of one hundred and twenty) 
go to the Artillery Academy, or other military academies, to become officers ; the others remain 
to be educated for non-commissioned officers of artillery. 

The artillery barracks in which this school is lodged are capable of holding 3,000 men. 
Attached to the same building are the rooms of the "Committee of Artillery." This committee, 
under the presidency of a major general, (Smola,) is composed of a colonel, three field officers, 
five captains, and ten lieutenants, and is charged with examination of new inventions, and with 
experiments, &c., for the improvement of the material of artillery and arms ; a detachment of 
non-commissioned officers and artificers assists in their operations. Connected with their bureau 
is a fine collection of models of gun carriages, machines, &c,, of various dates and countries. 
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_ The central Direction of Artillery at Vienna, under a master general of artillery, is divided 
into several sections — 

1. Of organization, personnel, remounts, and general service. 

2. Of scientific affairs, new projects and inventions, and artillery schools. 

3. Of judicial affairs, supplies, and depots of stores, arms, gunpowder. 

4. Fiscal affairs. 

A direction of artillery in each army has a like control in the territory occupied by that 
army. These directions and the committee compose the general staff of the artillery. 

The artillery force, as organized in 1854, consists of a general staff, twelve regiments of 
field artillery, a rocket regiment, a sea-coast regiment, and the technical artillery. Each of these 
regiments and corps has its own staff and administrative officers, but the names of all the officers 
are arranged in one list of rank in the Army Eegister. 

On the Feace Establishment each regiment of field artillery consists of four to six field officers, 
about eighteen captains, of first and second class, thirty first lieutenants, fifty second lieutenants, 
of first and second class, five to ten cadets, and about two thousand men ; divided into three 
battalions, with eleven batteries of horse and foot artillery, each of eight pieces ; being nearly 
two hundred men to a battery, to serve and conduct the pieces, caissons, &c. 

The Rochet Regiment is organized in the same manner as the other field regiments. The 
Austrian artillery is said to have attained great skill in the manufacture and use of rockets ; but 
we had no opportunity of seeing their practice in the field, and strangers are not admitted to the 
manufactory at Wienpr-Neustadt. The rockets are designated 6-pounder, 12-pounder, &c., 
according to the weight of the finished rocket, without the shell which it carries. From some 
rockets and drawings it appears that the shell, which is hemispherical or cylindrical, is of larger 
diameter than the rocket. The stick is not placed in the axis, as in the congreve rocket, but is 
fastened in a socket on the side. The diameter of a 7-pounder rocket is two and three quarter 
inches. A rocket stand seen at the Arsenal of Venice consists of a tripod stand, which supports 
a tube or arms to receive the rocket and stick. The elevation is given by means of an iron arc, 
which is moved by a pinion working in a circular rack and fastened by a clamp screw. 

The Sea-coast Regiment is also constituted like a field regiment, having three battalions of 
four companies each, but a smaller number of officers and men. 

The Technical Artillery corresponds with our Ordnance Department, being charged with 
the manufacture of all the material of artillery and the armament of the troops, and also with 
their distribution and storage. For the arsenals and founderies and manufacture of arms, there 
are, besides the staff, companies of enlisted workmen, as well as hired men. For the manu- 
facture of rockets and cannon primers at Neustadt, two companies of workmen and a staff, under 
the direction of a major general. For the care and administration of the material, the empire 
is divided into sixteen districts, with a corps of officers and men in each. 

The inspection of arms in the hands of the troops is a separate department of administration, 
and the duty is not performed by artillery officers. 

France. 

The "materiel" of the French system of field artillery being well known to us, a notice of 
the few modifications recently made in some of the details is all that is required here. The great 
chance in the system is the adoption of a single caliber, which will be noticed elsewhere. 

In the field gun carriage some of the "rondelles," of cast iron, between the stock and the 
cheeks, having been broken in firing, they are now made of lorought iron. Since 1850, a shoe 
has been adopted in place of the lock chain. The nave boxes are still made of bronze. It was 
observed that, in the arsenals, although the tire bolts are not put in the wheels until the 
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carriages are issued, in order that the tires may be more readily cut if necessary on account of 
the shrinking of the wood, the bolt holes are bored in the tires before they are set. 

In the limber the fork is made in three pieces, instead of being cut out of one piece as here- 
tofore. The pole is made so as to be more easily removed than before ; it has a stop, like that on 
the pole of an ordinary carriage, to hold back by, and it is kept in place by a key pin passing 
vertically through a strap across the fork and through the pole. The prolonge is coiled on hooks 
projecting below the axletree of the limber, and the prolonge hooks on the carriage are conse- 
quently omitted. The ammunition chests are covered all over with sheet iron. 

The battery wagon is lightened by substituting for the heavy cover one of canvas laid over a 
ridge pole. The sides are raised in order to increase the capacity of the wagon for carrying 
harness. All the field carriages have the sJioe in place of a simple lock chain. 

The Jiarness was remodeled in 1854. The head gear of the near horse consists of a curb 
bridle and a halter with a snaffle bit attached ; that of the off horse is the halter-bridle with 
snaffle only. This snaffle bit has straight bars or cheek pieces. A watering bridle and a stable 
halter are also provided for each horse. All the bits are of bright iron. The saddle is made a 
good deal after the English model, with stuffed seat and pads under the tree. It has attached to 
it a holster, a pouchy and a shoe pocket for two horse shoes, all covered with a shabraque. The 
girth and surcingle are of hemp webbing. The horse of a mounted gunner carries a breast strap 
with a pair of traces for occasional use. The liames are made of wood, and have pads stuffed 
with hair nailed to them instead of a collar. The traces are of leather in the front part and of 
rope in the rear. The ropes of the wheel-horse traces are doubled twice, (four ropes of half inch 
thick,) as the leaders draw through the same traces. 

Little of this new harness was used by the artillery in the Crimea, and it probably still 
wants the test of active service with regard to the expediency of the change made by combining 
the collar and hames in one. It may be remarked, however, that this arrangement has long 
been used in the Swedisli artillery, and the common draft harness in that country has neither a 
collar nor a pad on the hames. The wooden hames are made large and broad, and are shaped 
to fit the shoulders of the horse without the interposition of any cushion or cloth. 

The personnel of the French artillery was reorganized in 1854. Besides eight generals of 
division (lieutenant generals) and sixteen generals of brigade, (major generals,) it consists of — 
A special artillery staff. 
5 regiments of foot artillery, not mounted. 
1 regiment of pontonniers. 
7 regiments of field (foot) artillery, mounted. 

4 regiments of horse artillery. 
12 companies of workmen. 

5 companies of armorers, (1 only kept up at present.) 
5 companies of veterans. 

The staff consists of 315 officers; (31 colonels, 33 lieutenant colonels, 44 majors, and 210 
captains;) 833 military employes; (storekeepers, master artificers, and. workmen;) 147 civil 
employes ; (directors of founderies, manufactories, &c.) 

A regiment of dismounted foot artillery consists of a commissioned and a non-commissioned 
staff, 12 foot batteries_, 6 park batteries, and a depot staff. The non-commissioned staff (jaeloton 
liors rang) contains master workmen and workmen of various trades required for the repair of 
clothing and equipments, clerks, and assistants to the clothing officer, and to the surgeon, 
veterinary surgeon, &c., numbering 54 men. The field officers are 1 colonel, 1 lieutenant 
colonel, 8 chefs d'escadron, 1 major. A foot battery or company has 4 officers and 100 men on 
the peace establishment ; a park battery, 73 men ; in both the number of men is doubled on the 
war establishment, and the number in the park batteries may, if necessary, be quadrupled so as 
to make mounted batteries of them. The depot staff or detachment consists of 3 officers, (one 
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captain and two lieutenants) and 23 non-commissioned officers, sergeants, corporals, smiths, 
saddlers, musicians. Thus, a regiment of foot artillery, not mounted, consists, in time of peace, 
of 92 officers and 1,724 men; on the war establishment the number of men is doubled, and the 
draft horses of the park batteries increased from 240 to 1,200. The men of the foot batteries 
are cannoniers ; those of the park batteries are drivers. These regiments are stationed generally 
in fortified towns, where they are instructed in the various branches of artillery service, and from 
them the companies for the special service of rocket and mountain howitzer batteries are taken. 

The pontonnier regiment contains 12 companies of pontonniers, having 4 officers and 100 
men, and 4 companies of drivers, with 3 officers and 73 men, on the peace establishment; making 
in all 84 officers and 1,577 men, which may be increased in war to 2,300. 

A regiment of field {foot) artillery contains 15 batteries horsed, each having 4 officers and 
122 men in peace ; 234 men in war; making a total of 88 officers and 1,922 men, increased to 
3,600 on the war establishment and an equal number of horses. 

A regiment of horse artillery contsiinii eight batteries, each having 4 officers and 122 men 
and 100 horses, on the peace establishment; 230 men and 264 horses, in war— making a total of 
56 officers and 1,059 men, in peace ; 1,923 men and 2,145 horses, in war. 

The field and staff and the depot detachments of all the regiments are nearly the same ; the 
officers' horses are not included in the above enumeration. 

A company of luorhnen contains 4 officers and 70 to 100 men; they are employed in the 
arsenals and other manufacturing establishments of the artillery. 

A company of armorers consists of 4 officers and 100 men, who are employed with armies in 
active service. 

The companies of veterans are employed as fort-keepers, &c., in the sea-coast batteries. 

The whole artillery force, (exclusive of the veterans,) under this organization, is: 
On the peace estahlishment: about 30,000 officers and men, with 13,700 horses; on the ivar 
footing: 55,000 officers and men, with 41,300 horses, to which may be added, if necessary, the 
40 park batteries of the foot regiments, doubled. The 137 field batteries, horse and foot, make 
822 pieces of artillery. 

The principal features of this new organization of the artillery are the suppression of the troops 
of the train, and the separation into distinct regiments of the troops designed for the service of 
different kinds of batteries. The institution of the troops of the train, which took place during the 
wars of the revolution, was a great improvement on the old system, in which men were hired to 
conduct the pieces into the field, but, being non-combatants, were not expected to maneuver them 
in action. But the troops of the train necessarily felt themselves in an inferior position, by having 
their service limited to the duties of drivers, without participation in the more honorable, though 
scarcely more dangerous service of the guns; they had a special organization, a particular 
uniform, a different pay from the battery troops, and did not serve, in case of loss, to replace 
the fighting men. In 1829, when the present system of artillery carriages was adopted, the 
corps of the train was reduced to the force necessary for conducting the reserve suj^plies, and the 
other drivers were incorporated with the men of the battery. The present arrangement amalga- 
mates still further the two kinds of servants, and makes the battery independent of other corps 
for the whole of its service. The mounted batteries, both horse and foot, contain nearly an equal 
number of cannoniers and drivers, who are competent, by their course of instruction, to replace 
each other in case of need. The dismounted regiments have batteries or companies without 
drivers, and park batteries with drivers only : these troops have charge of the parks of reserve 
and of the heavy batteries, assist in the attack and defense of fortresses, and may serve, on 
occasion, to increase the force of active field batteries. The horse artillery, in which all the 
cannoniers are mounted, act with cavalry, and the foot field artillery with infantry. These three 
different kinds of troops, formerly combined in one regiment, are now organized separately ; an 
arrangement which enables each to perfect itself in its own service, and avoids the jealousies and 
18 M 
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partialities which are apt to interfere with the harmonious action of mixed regimental com- 
mands. An organization of this kind, which existed many years ago in our service, when we 
had a corps of artillery (foot) and a regiment of light artillery, was perhaps unwisely departed 
from. It is probable that they would not have been amalgamated, if they had been really serving 
with their appropriate arms and equipments, instead of being both employed merely to garrison 
the sea-coast forts, and armed as infantry. 

In the new organization of the French artillery, the regiment is always complete in its 
officers, its non-commissioned staff, and its depot staff ; so that by a simple increase of privates 
the number of batteries may be immediately increased from the peace to the war establishment, 
or any intermediate force. 

The report of the Minister of War, on which this organization was adopted, will be found 
in the " Journal Officiel Militaire, 1854." 

England. 

No change has been recently made in the system of guns and carriages for field artillery. 
In the Crimea, the batteries, both horse and foot, consisted of six 9-pounder guns and two 
24-pounder howitzers, each drawn by eight horses ; the caissons were drawn by six horses ; there 
were besides eighteen spare horses in harness to each battery, and a spare gun carriage, with 
spare parts; four axletrees, a caisson stock, a handspike, and a pair of shafts. 

On the front of each limber chest two carbines are fastened by an iron socket, three inches 
wide, held by three screws, and by a strap one inch wide, held by two staples ; the barrels are 
placed uppermost and the locks covered with leather. The drivers wore no sabers ; the other men 
carried their sabers on their persons ; two mess kettles were hung on the axletree of each gun 
carriage. The guns had no locks, but were provided with friction tubes, and also with common 
tubes and portfires; besides a sharp and a blunt priming wire, each piece had a sort of aw^erfor 
extracting a tube that failed to fire — a case which very rarely occurs. 

A rochet carriage attached to the battery carried 100 rockets^ two and three fourth inches 
in diameter, (called 12-pounder rockets;) the tube for firing them is three and one fourth inches 
in diameter, and is supported on a tripod ; the carriage is drawn by eight horses. 

Pickets and ropes were strapped to the foot boards of the limber, and tools and forage were 
attached to the caisson and gun carriage, as prescribed in the regulations. See the "Artillerist's 
Manual." 

An ambulance cart is attached to a brigade of two batteries ; it has chests for medicines, 
instruments, &c., in the lower part, and "stretchers" for the wounded above; also hand- 
stretchers along the sides for carrying the wounded off the field; the chest is twenty-two inches 
long, ten and a half inches wide, and twelve inches deep. Two small chests for the same pur- 
pose were packed on a mule hitched to the cart. 

A supply of reserve small-arm ammunition was carried by the artillery in caissons, which 
have larger chests than those for the artillery ammunition, carrying T,YOO rounds on the limber 
and 11,200 on the body of the wagon, packed in kegs of '700 each ; there are eight of these wagons 
to a division, each drawn by four horses. A small supply was also carried in kegs slung on 
mules. The whole reserve supply with the batteries was about fifty rounds to a man. In order 
that a proper supply may be kept up, a weekly return, in the following form, is made to the 
adjutant general's office, at the headquarters in the field, which was charged with the regulation 
of the issues ; the officer in charge of this branch tried to make his estimates so as to have always 
on hand about 500 rounds to a man, which required about seventeen millions of cartridges for 
the British force alone. 



FIELD ARTILLERY — ENGLAND. 



139 



WEEKLY RETURN OF THE RESERVE AMMUNITFON. 



Divitsioii. 







ISSUES. 






IN 


HAND AND RECEIPTS. 




Date. 


Regiment. 


Amount 
bore. 


Spare percus- 
sion caps. 


Remarks. 


Date. 




Amount 
bore. 


Spare percus- 
sion caps. 


Remarks. 














In band from last 










Amount now In 























Commanding Royal ^rtiUery, Division. 



PART IX. 



NEW SYSTEMS OF FIELD AETILLERY. 

The present Emperor of the French, who was an officer of artillery of the Swiss Republic, 
and had devoted much attention to that branch of the military art, proposed, before his accession 
to the throne, a new system of field artillery, which has been adopted in France, and which is 
producing a corresponding change in other countries. With a view to simplify the service of 
artillery in the field, without impairing its efficiency, he proposed to use but one kind and caliber 
of gun for that service, viz: a 12-pounder gun, of fifteen calibers length of bore, and weighing 
about twelve hundred weight, to be fired with a charge of one fourth the weight of the shot. In 
these respects the piece corresponds with the light 12-pounder gun which was used in the British 
field batteries during the war of 1812, but which forms no part of their present system. Experi- 
ments in France as to the range and efficiency of this gun for the purposes for which artillery is 
generally required in field operations were attended with satisfactory results ; as regards its 
mobility there could be no question, as the weight of the piece is very nearly the same as that of 
the 8-pounder, which was the lightest piece used in either the horse or foot batteries in France, 
and it was to be mounted on a carriage of the same weight as the 8-pounder. The only circum- 
stance, therefore, to the disadvantage of the new 12-pounder, in comparison with the 8-pounder, 
is the reduced number of rounds which can be carried in the ammunition chests — twenty-six 
rounds instead of thirty-two. The new ^^gun-howitzer" having been adopted, a great number 
of them have been made, and in order to introduce the system more quickly and at less cost, the 
8-pounder guns have been bored up to 12-pounder, and given to the horse artillery, under the 
designation of "Zi^/ii Ziowifeer (/M«," being about 175 pounds lighter than the other; the same 
kind of ammunition is used for both, but the proportion of solid shot is smaller for the lighter gun. 

The designation of "■gun-Jioivilzer," (cannon-obusier,) given to this new piece, indicates the 
purpose of using it for firing the several kinds of projectiles for which different sorts of ordnance 
are generally employed in field service, viz: solid shot, shells, spherical-case shot, and canisters ; 
an object which has been rendered practicable by the improvements that have taken place in the 
manufacture and preparation of field ammunition. The great advantages that will attend tliis 
extreme simplification of field artillery must be obvious to every one who reflects on the incon- 
veniences of the present complex system of pieces varying in kind and caliber. Not only will 
the preparation of supplies of ammunition be rendered more simple and easy, in anticipation of 
demand, but, what is of much greater importance, the batteries of an enemy, which may be 
separated from their park of supplies, either in advance or retreat, having consumed their ammu- 
nition or having lost it by misfortune, will be sure to find, in the first park or depot that they 
meet with a supply of ammunition adapted to their guns, and not be obliged to encumber the 
march of a column with useless artillery, whilst by its side are wagons loaded with ammunition 

of another caliber. -^t r + 

The following- tabular statement shows the most important particulars with reterence to 
these new pieces, Ind to a light 12-pounder of tl,e same kind proposed and on trial for our own 
field batteries. 
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Description of 12-pounder Howitzer Guns. 



DIMENSIONS, ETC. 



French 12-pounder Howitzer 
gun. 



New. 



Light. 






Diameter of bore inches., 

Length of bore do 

Length of bore in diameters of ball 

Thickness of metal at the vent inches., 

Thickness of metal at the front of the shot do 

Thickness of metal at the neck do 

Diameter of trunnions do 

Length from rear of base ring to axis of trunnions do 

Distance of axis of trunnions below axis of gun do 

Weight of the gun pounds.. 

Weight of the gun in weight of shot 

Preponderance of breech pounds.. 

AMMCNITION. 

Diameter of ball, large gauge inches.. 

Weight of solid shot pounds.. 

Weight of shell loaded do 

Weight of canister do 

Weight of spherical case do 

Charge of powder for shot do 

Charge of powder for shells do 

Charge of powder for canister do 

Charge of powder for spherical case do 

Weight of round shot lixed do 



CARRIAGE. 

Width of gun-carriage stock at the head inches 

Depth of gun-carriage stock at the head do 

Distance from axis of trunnions to axis of axktrce do 

Vertical distance of axis of trunnions in rear of axis of axletree, the piece being in 

battery inches 

Vertical field of fire, elevation degrees 

Vertical field of fire, depression do 

Number of rounds carried in one ammunition chest 

viz: shot 

shells 

spherical case 

canisters 

Number of rounds carried in caisson and limber 

Weight of ammunition chest loaded pounds 

Weight of limber with chest loaded do 

Weight of caisson and limber loaded do 

Weight of gun and carriage do 

Weight of piece limbered up, chest loaded do 

Weight of trail of gun-carriage on the ground do 

Number of horses to each piece and caisson 



4.76 

71.46 

15.25 

3.48 

3.05 

1.24 

4.09 

31.97 

.04 

1,364 

100 

176 



4.68 

13.64 

9.15 

14.9 

11.8 

3.08 

2.2 

2.2 

3.08 

16.88 

10.08 
9.47 
13.8 

.12 

13 

7 

2G 

12 

8 

3 

3 

78 

636 

1,469 

3,720 

2,590 

4,066 

297 

6 



4.76 
68.74 
14.67 
3 

2.87 

1.17 

4.09 

30.28 

.35 

1,188 

87 

132 



4.68 
13.64 
9.15 
14.0 
11.8 
2.2 
2.2 
2.2 
2.2 
16 

9.2 
9.05 
12.8 

.12 

11 

7 

26 

6 

14 

3 

3 

78 

598 

1,432 

3,608 

2,413 

3,852 

246 

6 



4.62 
63.6 
14 
3.19 
3.19 
1.24 
4.2 
28.5 

1,220 
99 
105 



4.53 
12.3 

8.84 
14.8 
11.85 

2.5 

2 

2 

2.5 
15.4 



9.65 
9.2 
16.2 

.25 

14 

9 

32 
12 



4 

96 

647 

1,342 

3,728 

2,348 

3,872 

160 

6 
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The ammunition for the French guns h fixed, except the canisters, which still remain 
separate from the charge of powder. The fuzes for the shells are driven beforehand, and are of 
uniform length ; for spherical case, the fuzes can be regulated for three different times of burning, 
at the moment of loading. 

These pieces take the place of the 8-pounder gun and the 24-pounder howitzer ; but for 
batteries of position and reserve the heavy 12-pounder gun and the 32-pounder howitzer are 
retained, although no new pieces of the latter kinds are now made. The field batteries in the 
Crimea were armed altogether with the new guns, and the experience with them in campaign 
was said to be satisfactory to the artillery ; the great advantage of having to provide ammunition 
of only one caliber of each nature, and spare parts for repair of but one kind of carriage, &c., is 
too obvious to need further remark. It may be doubted, however, whether the experience of the 
Kussian war was sufficient to establish the efficacy of these pieces for all the service that may be 
required of field artillery, in European warfare especially, when the fate of an expedition, or of 
a great battle, often depends on the attack or defense of a village, a chateau, or other position, 
which might demand the employment of heavier calibers. 

The batteries in the Crimea consisted of six pieces, each drawn by eight horses ; the caissons 
by six horses ; spare ammunition for small arms was carried in wagons, and on pack mules, 
which could follow closely the movement of the troops on any ground. 

The example of the French has been followed by experiments of the same kind in several 
other countries of the continent ; but it does not appear that the English artillery have com- 
menced any change in that respect. In Belgium, also, no change has yet been made ; but alight 
12-pounder gun was about to be prepared, to accompany the 6-pounder gun in batteries. 

In Austria the new field carriages, mentioned under the head of "Field Artillery," are 
arranged for a 12-pounder brass gun of fourteen calibers length of bore, weighing l,-280 pounds, 
as the gun for field batteries. We also saw in preparation at the arsenal an experimental cast- 
iron 12-pounder gun of the same length and nearly the same dimensions as the brass gun, and 
weighing 968 pounds. (See Plate 10, Fig. 3.) The charge of these guns for shot and spherical 
case is two and a half pounds ; for canister, three pounds. The new guns are proposed for foot 
batteries only ; the 6-pounder being retained for the light or cavalry batteries. 

The Austrian artillery officers have been for some years occupied with researches and experi- 
ments for substituting gun cotton for gunpowder in the service of artillery. It is thought that 
the preparation of gun cotton may be so modified as to reduce the intensity of its destructive ioxce, 
without an injurious diminution of its propelling power, and thus to permit of its use with safety 
and effect. The experiments are still in progress, and the details are not made public ; but they 
seem to have been sufficiently encouraging to authorize the construction of several (five) batteries 
of 12-pounder guns and 24-pounder howitzers for trial. Cast-iron is not capable of sustaining 
the action of gun cotton ; these pieces were therefore made of bronze, very sbort and thick. (See 
Plate 10, Figs. 4 and 5.) 

In Prussia, as already explained, the system of field artillery had been greatly simplified 
by reducing it to two guns and one howitzer ; but experiments were about to be made with a 
very light 12-pounder gun, which we saw in the foundery at Spandau. This gun resembles our 
12-pounder howitzer, without a chamber ; the length of bore is only twelve calibers, and the 
weight 930 pounds ; the form is that which has been adopted for our light 12-pounder gun, 
cylindrical from the breech to the front of the charge, with a regular taper thence to the chase ; 
it is adapted to use on the 6-pounder carriage. The charge of powder is one fourth the weight 
of the shot, or three pounds, as we were informed ; but this is too much for the weight of gun. 

In Saxony, which possesses a well-instructed corps of artillery, the light 12-pounder has 
been adopted for all field batteries. The gun, which weighs about 1,000 pounds, is represented 
in Plate 5, Fig. 4. It is adapted to the 6-pounder carriage, and the charge is only two pounds. 
The gun carriage resembles that which was formerly known as the " Wads worth carriage," 
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having been designed by Colonel Wadsworth, formerly chief of the Ordnance Department. It 
has no stock. The cheeks, which are kept apart by transoms in front, are bent towards each 
other, at the breech of the gun, and nearly meet together at the trail, having a small block 
between them there, to which the lunette is attached. 

The nut of the elevating screw is adjusted to a wrought-iron support, which is much bent, 
and turns on journals, so that its convexity may be placed downwards or upwards, as the gun 
is to be fired at high or low angle. By this construction of the carriage, the convenience of the 
English system with regard to limbering is preserved, without a great sacrifice in facility of 
turning and maneuvering ; at the same time an advantage of considerable importance in the new 
system is obtained in being able to elevate the piece for firing, as a howitzer, at high angles. 
The breech can be lowered so as to fire the gun at an elevation of 26°, with a small charge of 
about eight or twelve ounces of powder, for throwing shells over an entrenchment or other shelter, 
or into a hollow road, &c. For this purpose, the cartridge bag is attached to a small conical 
block, which can be inserted in a hollow cut out of the shell sabot, in which it is retained by 
two little brass springs. The shell is fastened to the sabot with bands of strong linen glued 
on. The shells, before being fixed, are floated in mercury, and the lightest point is placed 
uppermost in a vertical plane through the axis of the piece ; the axis of the fuze hole at an 
angle of 35° with the axis of the gun. 

Friction primers, made like the Prussian, are used exclusively for firing the charge. In 
firing at high angles, the lanyard is passed under a hook attached to the gun for that purpose. 

Field batteries consist sometimes of six pieces ; sometimes of eight. The manner of 
maneuvering is like the Prussian : two men mount on the limber chest, and three on the off 
horses. The traces are of rope. The off horse has a snafile bridle, and a light bit also attached 
to the halter head-stall. 

The Saxon artillery use a fixed hausse for guns, and a pendulum hausse for howitzers ; both 
of rather complicated construction. They are represented in the sheets of drawings most 
kindly presented to us by the ofiicer in charge of the Arsenal at Dresden ; showing also the 
guns and mortars, and the system of ambulances and other hospital wagons. 

In Russia, the light 12-pounder gun has been adopted for all foot field batteries ; 6-pounders 
and 12-pounder howitzers are retained for the horse artillery. The. 12-pounder gun and 
24-pounder howitzer will be used for batteries of position. The new system has not been fully 
introduced ; and the guns which we saw with the troops about St. Petersburg and Moscow 
were of the former system ; but we were told that about 200 of the light 12-pounders had been 
made within two years preceding our visit. The new gun is of the same general dimensions 
as the Saxon and Prussian pieces of the same kind, having 6-pounder trunnions, and being 
adapted to the 6-pounder carriage. 

At the Arsenal at St. Petersburg, we saw an iron field gun carriage, proposed for trial by 
the Duke of Wiirtemberg, who is connected with the imperial family of Russia. This carriage 
was made on the plan of the usual field carriages of Russia ; but the cheeks and transoms were 
formed of plate iron, riveted together on the principle of a hollow beam. The axletree and the 
wheels were also made entirely of iron. It had been subjected to the test of being, fired at, in 
order to ascertain tvhat injury might be done by the enemy's shot. One or two shot which 
struck the lower part of the cheek made deep indentations, and glanced, Avithout disabling the 
carriage. One shot struck near the center of the wheel, and broke off the arm of the axletree, 
as it would have done in any other kind of carriage. The weight of this carriage and its 
costliness would be serious objections to this particular mode of construction ; but the application 
f rolled iron to gun carriages and wagons for field artillery deserves attentive consideration 
and more extensive experiments than have been yet made. It is probable that efforts at 
improvement in these, as in garrison carriages, will be much aided by the recent progress made 
in the art of rolling iron in various shapes. 







NEW SYSTEM OF FIELD ARTILLERY. 145 

From the above remarks, it will be seen that all the principal powers of Em-ope, except 
Great Britain, are preparing to follow the example of France in simplifying their systems of 
field artillery, and increasing its mobility, and that the northern powers are going further than 
the French with respect to reducing the weight of their guns and carriages. It may. well be 
doubted, however, whether experience will show that this great reduction of weight in the 
12-pounder gun can be made without too great a sacrifice of strength and durability, in both 
gun and carriage, unless the charge is reduced so low (as in the Saxon plan) as to impair too 
much the efficiency of the piece. 

In adopting our present reduced charges for field guns, which are little more than one fifth 
of the weight of the shot, we might well have made a proportional reduction in the weight of 
the guns, instead of retaining the weight and dimensions which were calculated for a charge of 
one third the weight of the shot. Since the return of the commission from Europe, this subject 
has been brought before the Ordnance Board, and, on their recommendation, a few light 
12-pounder guns have been made for trial. The principal dimensions of this model are given 
in the above tabular statement, in connection with those of the new French guns. The piece is 
a medium between the latter guns and the lighter model adopted in Russia and Saxony. Its 
strength and weight are believed to be quite sufficient to resist the effects of our service charges ; 
and the facility for maneuvering appears, from a preliminary trial, to be satisfactory. With 
six horses to a piece, little difierence can be seen, in the rapidity of movement, between this and 
the 6-pounder ; and even with four horses, the draught is not too heavy for short service, in 
case of need. It may not be found advisable in our service to dispense with the 6-pounder gun. 
The nature of the country in which most of our field operations are conducted, and the character 
of the operations themselves, make it desirable to increase the mobility of our light batteries, by 
lightening the 6-pounder gun, and also to retain the great advantage which that caliber offers, 
of enabling us to carry with it a larger quantity of ammunition. But a great convenience would 
result, both in the construction and service of field batteries, if, instead of the five kinds of guns 
and howitzers now constituting them, we can reduce the system to two calibers: a 6-pounder 
and a 12-pounder gun, each containing 100 pounds of metal to the pound of shot; and this, it 
is believed, may be done without loss of efficiency for all ordinary service required of our 
artillery. Under special circumstances, the 24:-pounder or 32-pounder howitzers of our present 
system might be employed. The 24-pounder howitzer takes the same carriage as the new 
12-pounder gun. 

19 M 



PART X. 



SHRAPNEL SHELLS OR SPHERICAL CASE SHOT. 

Although General Shrapnel's invention of spherical case shot dates from the beginning of 
the present century, and these projectiles were used with effect in Wellington's peninsular cam- 
paigns, it is only within a few years past that much attention has been bestowed on them by the 
artillery of the continental powers of Europe, with a view to their adoption. The recent improve- 
ments in the effective range of small arms have given additional value to spherical case shot as 
one of the most effectual means of defense for the artillery against the long-range rifles, and 
many ingenious plans have been tried for remedying the defects which have been observed in 
the preparation of them, as originally practiced in the British army, and continued until a very 
recent period. These defects were the liability of the Shrapnel shells to break in the gun, and 
the inconvenience resulting from the necessity of selecting or regulating the fuze "on the field of 
battle, and fixing it into the shell at the moment of firing. These shells are made very thin in 
order to make them capable of holding the greatest possible number of balls, and their liability 
to break in the gun may be attributed frequently to insufficient strength of metal to resist the 
shock of the charge, which ought to be at least as great as for solid shot, in order that the balls 
may have the requisite velocity (not less than 400 feet a second) when released from the shell. 
But experiments on this subject have led artillerists to think that the charge of powder in the 
shell is liable to be ignited by the compression against the shell, produced by the inertia of the 
balls, and that the frequent explosions in the bore of the gun are due to this cause. The 
following are some of the methods adopted, either definitely or for trial, to remedy these defects. 

England. 

Instead of the various fuzes, of different lengths and colors, formerly used for Shrapnel 
shells, a new fuze, invented by Captain Boxer, the superintendent of the Laboratory Department 
at Woolwich, has been adopted, and a longer one of the same kind for common shells. They 
are represented in Plates 18 and 19, together with Captain Boxer's new diaphragm Shrapnel 

shell. 

Plate 18^ Fig. 1, represents the fuze for spherical case, full size, and Figs. 2 and 3, sections 
of the same. The channel for composition (c c) is bored eccentric with regard to the exterior, 
and the two powder channels {d d) are bored on the thickest side. The exterior taper of all the 
fuzes is one tenth of an inch to one inch. The fuze composition is made to burn one inch in five 
seconds. The upper part of the bore is charged with mealed powder, and a hole Qi) is bored 
through this priming to a depth of 0.4 inch from the top to insure the ignition of the fuze. 
The figures marked on the fuze indicate tenths of an inch below the bottom of this hole, showing 
the points at which the fuze is to be pierced, according to the required time of burning ; the 
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greatest length being one incli or five seconds. At each of these points a hole (e) is hored 
into the powder channel, (c?.) The exterior of the fuze is covered with paper pasted on and 
varnished. The lower hole (e) is pierced through into the composition. The other holes are 
filled with pressed powder and a little clay. In the bottom hole a strand of quick match is 
inserted, which serves to retain the charge in the powder channel of the Shrapnel fuze. To efiect 
the same object in the fuze for common shells, the bottom of the powder channel below the quick 
match is stopped with putty. In the Shrapnel fuze the quick match is continued from one 
channel to the other through a groove in the bottom of the fuze. 

Fig. 4 represents a metallic cap for covering the top of the fuze. Under this cap is placed a 
disk of pasteboard (Fig. 5) to which a piece of tape is attached to facilitate the uncapping of the 
fuze. 

The fuze for common shells is represented in Plate 19, Figs. 2 and 3. It differs from the 
other only in length, giving double the time of burning. 

The fuze for mortar shells (Fig. 4) is made in the usual manner, Math a channel for compo- 
sition only ; this being but six inches long, and charged with slow composition, the fuze answers 
for 8-inch, 10-inch, and 13-inch shells. The points for piercing the fuze are marked by coun- 
tersunk holes, which are placed on a spiral in order to avoid the risk of splitting the fuze in 
boring through the wood. 

Plate 18, Figs. 6, 7, and 8, represent the boring tools for small fuzes. The boring bit 
(Fig. 7) passes through the handle, and is held in place by the set screw e bearing on the flat 
place g in the bit. It projects just enough beyond the shank a to pierce through the composition, 
when the fuze is held in the hook b, and the handle is turned down to the shoulder. Fig. 8 is 
a simpler tool, to be used when the other is not at hand, or is out of order. Mortar fuzes are 
bored with a common iron brace and bit held against, the body. 

Captain Boxer's diaphragm Shrapnel shell is represented in Plate 19, Fig. 1, with a fuze 
pi'epared for a range corresponding to two seconds. The interior of the shell is divided by a 
wrought-iron partition (d) into two compartments^ so as to separate the balls (e) from the 
bursting charge, (p.) The balls are made of an alloy of lead and antimony ; they are inserted 
through the fuze hole, and the interstices are filled with coal dust. A metal socket is screwed 
into the fuze hole, the shoulder of which rests on the diaphragm of the shell, and prevents com- 
munication between the powder and the balls. The powder is inserted through the hole /, 
stopped by a screw plug. In order that the balls may be released in a uniform manner, four 
grooves are cast in the interior of the shell, to determine the fracture. 

When the fuze composition has burnt down to the hole g, which has been bored through, 
the powder in the side channel is ignited, and the flame from the bottom of the fuze communi- 
cates, through a small groove, to the bursting charge by the hole a; the size of the socket is so 
regulated that there shall be a vacant space between the bottom of the fuze and the plug of lead % 

(b) which closes the end of the socket. 

To Jlx the fuze : the hole to regulate the time of bursting is bored, according to the range 
required ; the fuze is then placed in the socket and struck two or three times with a small mallet, 
or against the gun-carriage ; the cap is not removed until the shell is placed in the muzzle of the 
gun, to protect the fuze from accident or wet. The fuze for mortar shells is prepared and fixed 
in a similar manner ; the solid wood at the lower end of the fuze is not to be cut ofl'. 

For use in the ordinary spherical case shot^ the charge of powder is put into a tin cylinder, 
which is soldered to the lower part of the brass fuze plug. These fuzes were tried in the Crimean 
campaign, and gave great satisfaction, by the regularity and certainty of their efi'ect ; but some 
objections present themselves, in examining this arrangement, viz : the complicated construction 
of the shell, the great reduction of its capacity for balls, the peculiar boring instrument required 
for piercing the fuze, and the time requisite for performing this operation and adjusting the fuze 
in the shell on the field. 
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France. 

The spherical case shot for the new 12-pounder field guns is 0.47 inch thick; it contains 
eighty musket balls, and about one sixth of a pound of musket powder. In charging the 
shell, forty balls are first put in, on which one fifth of a pound of sand is poured, to facilitate 
the dispersion of the balls when the shell bursts ; the other forty balls are then put in, and one 
third of a pound of melted sulphur poured on them ; the shell is at the same time inclined 
slightly in different directions, that the sulphur may cement the balls together. When it is cold 
the shell is filled with loose powder. The fuze is made of hard wood ; it has three channels, 
lined with tin tubes, in which is driven the composition for three times of burning — one and a 
half, two and a half, and three and a half seconds ; that for the longest time is left open ; the 
others are closed by leather stoppers, covered with red paper for the shortest time, and Hue for 
the next. These papers are marked with the distance at which the shell bursts, for each time of 
burning, and this distance is also marked on the top of the fuze to the right and left of each 
channel. The fuze is covered with a disk of parchment paper, having a piece of tape attached 
to it, and over that a paper cap is pasted. The fuze is uncapped by pulling the ends of the tape, 
and scraping off with the nail any of the paper which may have stuck to the fuze, and the proper 
channel is opened with an implement provided for the purpose. If a mistake is made, wet the 
stopper and replace it, pressing it with the handle of the extractor. The fuze is driven in, and 
the shot strapped like a common shell ; it weighs eleven and three quarter pounds^ and with the 
sabot about twelve and a quarter pounds. 

This arrangement is simple, and requires no fixing or adjusting the fuze on the field, nor 
any peculiar implement, as a knife or a priming wire will serve to uncap the fuze, if the proper 
extractor is not at hand. But this fuze, allowing only three variations in the time of flight, 
seems to be deficient in the nicety required for the fire of shrapnels ; a difference of one second 
in the time of burning would correspond to a difference of from three hundred to four hundred 
yards in the range. The greatest time of this fuze, three and a half seconds, is also much less 
than is generally allowed to shrapnels, (five seconds ;) it may be sufficient for as great a distance 
as they can generally be advantageously employed at — say 1,200 yards; but with the charge of a 
fourth, used in the French 12-pounder, the balls from a shrapnel shell would be effective at the 
distance of a mile. The French method of charging the shell is well adapted to our paper fuzes, 
and to prevent the breaking of the shot in the gun. 

Belgium. 

The fuze for spherical case, invented about the year 1840, by Captain (now Colonel) Bormann, 
of the Belgian artillery, is one of the most ingenious contrivances yet offered for this purpose. 
Spherical case shot prepared either on Colonel Bormann' s plan or with the modifications pro- 
posed by Captain Siemens, of the Hanoverian artillery, have been extensively tried, with 
complete success, in Belgium, Holland, Sweden, Saxony, Hanover, Bavaria, Wurtemburg, 
Nassau, and they have been adopted in most of those countries. The method of Captain Siemens 
having' been adopted in the United States service, after satisfactory trials, need not be here 
described. The fuze has been objected to, in England and France, as exposing too small a 
surface to the action of the flame from the charge of the gun, and therefore liable to miss 
fire; but this objection is not sustained by the results of the ample trials above referred to, in 
Europe and in this country; the number of failures from this cause having been wonderfully 
small. An objection is also made sometimes to the use of melted sulphur, in Siemens's plan, as 
causino- the balls to adhere together, instead of scattering, when the shell bursts. If so, a less 
adhesive material may be used. It is believed that rosin is more brittle, and it is also less 
offensive to use in the melted state; but Colonel Bormann uses nothing of this kind m filling 
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his shells, nor does he consider it necessary. To secure them from breaking in the gun, he 
thinks it sufficient to pack the balls carefully in the shell, (taking care not to deform them by 
ramming,) so that they cannot be shaken ; to encourage the men in this, he gave a premium to 
the one who got in the greatest number of balls. My experience confirms this assertion of 
Colonel Bormann. Shells cast at the Washington navy-yard, of good quality of iron, as 
shrapnels should always be, and well filled with balls, (ninety in a 12-pounder shell,) resisted 
perfectly the shock of a charge of one quarter and even one third the weight of the solid shot ; but 
when ordinary shells, obtained from private founderies, were tried in the same manner, many 
of them broke in the gun, even with small charges ; it was therefore thought safer to continue 
the use of sulphur in charging the shot. But in using this new fuze, there appears to be no 
objection to increase the thickness of the shell, so as to secure it against breaking in the gun, 
without diminishing too much its capacity. A 12-pounder shrapnel shell, of 5.5 or 0.55 inch 
thick, would probably be sufficiently strong, if the balls are well packed ; and it would hold at 
least as many balls as those prepared in the old method. It may also be found that the ,same 
thickness will serve for common shells, to be filled with powder, thus dispensing with the 
necessity of making two kinds of shells for field service. 

Prussia. 

The Prussian spherical case shot are cast with a cylindrical case in the center, to contain the 
charge of powder, and keep it separated from the balls. Plate 20, Fig. 1. 

The axis of this cylinder coincides with that of the fuze hole ; a fuze plug or case, of cast 
iron, is screwed into the fuze hole, having a small hole in the bottom for the communication of 
the fuze with the bursting charge. The balls are contained in the annular space around the 
cylinder, being inserted through a hole in the side of the shell, which is then closed with a screw 
plug. The fuze hole is covered with a piece of thick paper glued over it. The fuzes are cut to 
various lengths, and are carried in fuze pouches attached to a waist belt; each pouch is marked 
with the range corresponding to the length of fuze it contains, and the fuze is inserted in the 
shell, like our paper fuzes, at the moment of firing. 

This arrangement is objectionable on account of the difficulty of introducing the balls and 
the great reduction of space for them in the shell. 

EussiA. 

The Russian spherical case shot are like the old English shrapnel, and are charged in the 
same manner. The fuzes are driven in cases of papier mache, one inch long ; they are of different 
colors for different ranges. 

Austria. 

It is understood that the spherical case shot heretofore used in Austria are made and charged 
like the English; that the fuzes are prepared for three different lengths, and fixed in the shells 
at the laboratory, so that each shot could be used only at one distance ; this information, how- 
ever, was not obtained from the Austrian artillery. At the time of our visit to the arsenal at 
Vienna, some experiments were in progress with a new fuze, made somewhat on the principle 
of Bormann's. (Plate 20, Figs. 2, 3, and 4.) The composion is pressed, as in the latter, into a 
circular channel, but instead of being closed by a fixed plate of metal, the channel is closed by 
a movable plate, (Fig. 4,) which is pressed down by a screw in the center of the i'aze. The fire 
is communicated to the fuze composition through an opening in this plate, which can be set, by 
means of an index and a graduated scale, to correspond with any given point in the channel of 
composition, and thus regulate the length of composition to be burnt before the communication 
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with the hursting charge takes place. To use this fuze the only implement required is a small 
wrench to loosen the screw and to tighten it again after the covering plate has heen set at the 
proper point. In trying a fuze of this kind some years ago at Washington Arsenal, it was 
found difficult to secure the closing of the channel hy means of the movable plate, so as to 
produce regularity in the time of burning the fuze ; the fire was apt to flash suddenly over the 
whole surface of the composition, and cause a premature explosion of the charge. The difficulty 
of making this nice adjustment of the covering plate would necessarily be still greater in the 
field, and it is not easy to see any advantage to recommend this modification of Bormann's fuze. 
I may here mention an idea of Colonel Bormann's of using spherical case shot from mortars 
in the defense of fortifications, in place of stones or grenades, &c. He says that he has found 
by experiment that half pound balls discharged from an 8-inch shell bursting fifty or sixty feet 
above the ground have sufficient force to inflict a disabling wound. He uses for these shells a 
fuze like that for ordinary spherical case, but of larger diameter. 



PART XL 



FUZES FOR COMMON SHELLS. 

For mortars, and for guns and howitzers with ordinary service charges, fuzes are still made, 
generally in the old manner, with composition driven in a wooden case; the practice in different 
countries presenting only slight variations in the details of fabrication. 

In England, Boxer's fuzes, before described, under the head of "spherical case shot" are 
adopted for common shells. The fuze for field service is made like that for shrapnels, except 
that the channel of composition is one inch longer, which gives double the time of burning — ten 
seconds instead of five seconds. The fuze for mortar shells is adapted to shells of all calibers, 
8-inch, 10-inch, and 13-inch, by having a uniform taper on the exterior, (one tenth,) and being 
made short enough for the 8-inch shell, whilst the time of burning at the rate of six seconds to 
one inch, is sufficient for the greatest range of the 13-inch shell. 

The French fuzes for bombs and common shells are very little changed from the former 
patterns. The wooden fuze case has not a uniform taper, the part which fits in the fuze-hole 
being more tapered than the rest of the fuze, but much less in all cases than that of the English 
fuzes ; the taper of the fuze-holes varies from one in thirty for the 13-inch shell, to one in nine- 
teen for the 12-pounder. Two holes, to receive strands of quick-match, are bored at right angles 
to each other across the cup of the fuze. The length and other dimensions of the fuzes are dif- 
ferent for shells of different calibers, but the composition is the same for all, except the ] 3-inch 
sea-coast mortar and 12-pounder field gun, viz: mealed powder three, nitre two, sulphur one; it 
ought to burn one inch in 3.6 seconds. For the 13-inch heavy mortar, add one part of sulphur, 
which increases the time of burning to 4.3 seconds to one inch. The length of composition being 
8.55 inches, the whole time of burning is thirty-six seconds, corresponding to a range of about 
5,000 yards. The fuses are not cut as formerly, but bored through with a gimlet, as practiced 

by us. . 

The fuze for shells for the new 12-pounder field gun has a priming cup or head of larger 
diameter than the body of the fuze. It is charged with mealed powder, driven so as to burn 2.3 
seconds to one inch, which gives six seconds for the whole time of burning. The fuze is capped 
with paper pasted over the top, having a piece of tape under the paper to facilitate its removal. 
It is intended to burn always the whole length, for which purpose a gimlet hole is bored through 
the wood at the lower end of the composition, and the fuzes are fixed into the shells at the 
laboratory. As the shell is designed to produce its explosive effect after lodging in the object 
fired at or among troops, at the end of its flight, the difference of a few seconds in the time of 
explosion seems to be considered of no importance, provided that the explosion does not take 
place before the shell strikes; and this arrangement of an invariable length of fuze certainly 
simplifies exceedingly the use of shells in field batteries. 
20 M 
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For liand grenades, the French use a fuze which is ignited by a friction primer, constructed 
on the same principle as the cannon friction primer ; by means of a loop of small cord the primer 
is fired and the fuse ignited at the moment of throwing the grenade from the hand. The grenade 
is 3.2 inches diameter, and weighs two and a quarter pounds; the fuze burns 4.2 seconds. 

The wooden fuzes used in other countries visited offer no peculiarity worthy of special 
remark. In the Prussian fuzes the sides of the channel for composition are roughened by little 
grooves cut in the wood, for the purpose of holding the composition more securely; this was 
formerly practiced in England, but is discontinued. In the Bussian sea-coast batteries some 
shells were kept ready, with fuzes cut to different lengths and fixed in the shells, which were 
appropriately marked. 

Although wooden fuzes were chiefly used on both sides in the siege of Sebastopol, some shells 
which had not burst were to be seen, with brass fuze plugs^ which were, no doubt, English and 
Eussian navy shells, fitted with brass fuzes on the English plan. It is well known also that 
both the English and French marine have concussion shells, designed to explode on striking the 
object. The construction of these shells is carefully kept secret; and as they are intended 
chiefly to act against shipping, the war with Russia furnished little opportunity to test their 
merits ; but it is said that they frequently fail to explode, and that the explosion, when it does 
occur, is apt to take place at the very instant of impact, and, consequently, outside of the object 
struck. 

Captain Splingard, a very clever officer of the Belgium artillery, has proposed a concussion 
fuze of simple construction, which appears to have succeeded remarkably well in the first experi- 
ment, and to be worthy of a careful trial. This fuze is represented, full size, in Plate 20, Fig. 5. 
The composition is driven in a paper case, over a spindle, which leaves a cavity (d d) in the 
center, like the bore of a rocket. The lower part of the fuze, (//,) up to the top of the spindle, 
is filled with a slow composition, which should burn long enough for the greatest time of flight 
required of the shell. Over that is a solid portion of a quicker composition, (c c;) another still 
quicker, (b b;) and, finally, a priming of mealed powder, (a a.) Wlien the fuse is drawn from the 
mould, the sides of the cavity in the composition are varnished with one or two coats of shellac 
varnish ; and when this is dry, the cavity is filled with soft plaster of Paris, into which, before it 
sets, a needle is inserted, so as to leave a cavity (e e) about one tenth of an inch in diameter, around 
which the plaster remains one eighth or one tenth of an inch thick. This fuse cannot be driven 
with a mallet into the shell, for fear of breaking the tube of plaster. It is, therefore, inserted 
by simple pressure into the wooden case or fuze plug (Fig. 6) previously driven into the shell. 
The mouth of this case has a ring of cork (m m) surrounding the fuse, to prevent the flame of 
the charge from penetrating into the shell. The quickness of the compositions (6 and c) in the 
upper part of the fuze is so regulated that they shall burn out, and also a portion of the compo- 
sition,/, shall be consumed during the shortest time of flight that can be required. Now, when 
the shell is fired, the plaster tube, d d, being supported by the fuze composition, remains whole; 
but by the time the shell reaches the end of its flight the composition has burned down to a point 
below the head of the pilaster tube, so that the latter is no longer supported; and, consequently, 
when the shell strikes the object, the top of the tube is broken off, and a communication opened 
between the burning fuze and the charge in the shell. If the tube should not be broken by the 
impact, the charge in the shell will still be fired when the composition has burned out. 

In some trials with this fuze with a 13-inch mortar, at a range of 500 yards, it was found 
that of 224 shells fired^ 204 exploded at the fall, thirteen after the fuze had been burnt out, two 
prematurely, towards the end of their flight; five did not explode, of which three fuzes did not 
take fire. It was found that the explosion of the shell did not occur so quickly after impact as 
to prevent the effect of its penetration. This remarkable success shows that this fuze is worthy 
of full trial, if it should even be adapted only to mortar and howitzer practice. It probably 
would not withstand, with the same success, the test of firing heavy guns with high charges. 
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Colonel Bormann thinks that his fuzes are applicable to common shells, even for mortars, 
by charging them with slower composition, and by enlarging the diameter of the fuze, so as to 
increase the length of the circular channel for composition. 

The objection to the use of the slow composition is the uncertainty of its ignition, when so 
small a space is open to the action of the charge as in the Bormann fuze. Another method may 
be suggested for effecting the same object: to attach to the lower side of the fuze (or to the 
interior iron screw plug used for closing the fuze hole in Siemens's method) a short tube filled 
with fuze composition, which shall burn during the shortest time of flight that can be required 
for a common shell, say two or three seconds. By this means, the whole time of burning may 
be extended to seven or eight seconds, and the scale on the outside of the fuze may be used to 
graduate it for the longer ranges. 
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SMALL ARMS. 

PiL'SSIA. 

The small arms used in the Russian army appear to be all made after models selected from 
those of other countries. The great body of infantry is armed with the smooth-bore musket, 
being either a new percussion musket or a flint-lock musket altered to percussion, according to 
the method used in France and Belgium. The caliber of the arm is the same as ours, being the 
caliber of eighteen to the pound, generally used on the continent of Europe before the recent 
adoption of the rifle system. The pattern of the Russian musket also is essentially the same as 
our own; but the new percussion arms have back-action locks. (See Resvoy's Artillery, Plate 
XXI, and Bessel's Course of Artillery, Plates XV and XVI, for drawings of these arms.) The 
musket has a fixed guide on the tang of the breech screw, and the front sight is placed on the 
barrel, below the upper band or between the two straps of that band, and not on the band 
itself. The usual ammunition for the smooth-bore musket is the round ball ; but of late much 
use has been made of the Belgian projectile known as the "Nessler" ball. This is of cylindro- 
sphcrical form, the cylinder being very short. (Plate 21, Fig. 1.) The ball is hollow at the 
base, to make it expand, and has a projecting point in the bottom of the cavity. Its weight is 
464 grains. It is said, both in Russia and in France, where this ball has also been tried, that 
by the use of it the smooth-bore musket has an accurate and efficient range of 300 or 400 yards, 
or at least double that given by the spherical ball. The cartridge is made in the usual way as 
for round balls, and the ball part of it is dipped into melted tallow, the ball being inserted into 
the gun with the paper with which it is wrajijied. Many of the jjercussion muskets have been 
rifled, by cutting in them four wide grooves, as in the French musket and ours. The ball used 
for these altered arms is of cylindro-conical form ; also on the Belgian system, with a projecting 
point in the cavity at the base, (Plate 21, Fig. 2,) and having three grooves cut on the 
cylindrical part. Its weight is 755 grains. Colonel Huger, of the Ordnance Department, tried, 
in his experiments at Harper's Ferry Armory, a ball of the same form, with this interior point, 
not knowing that it had been tried in Belgium ; but the comparative results obtained by him 
did not appear to warrant the adoption of this more complicated form of the ball. Rifle 
muskets are also made on the same plan. 

Besides this rifled musket, the Russian chasseurs and riflemen are armed with rifles of 
several kinds. Some have the French well-known " Carabine a tige," with a ball also of the 
pattern used in France. Others have a rifle made on the model of the English two-grooved 
rifle, known as the Brunswick rifle. These arms are made, like many of the Russian small 
arms at Lieo-e, in Belgium, exactly on the English model ; but instead of the belted round ball 
(Fig. 3) used in England, with very unsatisfactory results, the Russians use an ogival ball, 
weighing 787 grains, (Figs. 4 and 5,) having two projections, which fit into the grooves, very 
nearly on the plan which has been tried, with success, for rifled cannon. There can be no doubt 
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that this large-hore rifle, loaded with a hall of this kind, is effective at a very great range, as 
appears to have heen proved hy experience in the Crimea. We found on the field of Inkerman 
Eussian balls of each of the kinds above described, and we heard, in the English camp, of a man 
having been killed (an accidental shot, no doubt) by a rifle ball at 1,500 yards from the nearest 
Kussian battery. The particular kind of ball was not stated. The high sites for these arms of 
long range are either leaf sites, which fold down on the barrel, or a simple hinged-sight, which 
gives the required elevation by being placed at a suitable angle with the barrel. 

The Eussian dragoon soldier serves in the manner in which that kind of force was originally 
designed to act, being transported on horseback, but fighting on foot. He is therefore armed 
with a musket similar to that of the infantry, but a few inches shorter in the barrel, for the 
convenience of carrying it when mounted. The other regular cavalry troops have short mus- 
ketoons, or carbines which are rifled; they are furnished with swivel bars like our own. The 
rammers of the rifled carbines are carried separately, suspended to the accouterments. The 
pistol rammer is carried in the same manner, the arm itself being of the ordinary kind, of the 
same caliber as the musket. In the arsenals we saw cavalry carbines and wall pieces made to 
load at the breech, with a movable chamber, exactly after the model adopted in France in 1831, 
but very soon abandoned there. No breech-loading arms appear to be used by the troops. The 
fire-arms of the irregular cavalry present the same variety as the clothing and other equipments. 
Some of them carry the long-barreled piece which is commonly used in the East; but most of 
them use a short carbine, which can be more conveniently slung over the shoulder and unslung 
on horseback; these and their pistols are usually highly ornamented according to Oriental 
custom. But the Cossacks of the Guard and other disciplined troops of this class use the fire- 
arms of the regular cavalry. 

The percussion caps of the Eussian military fire-arms are, like ours, of the size and kind 
adopted, with very slight variation, by all European nations. These are made at a special estab- 
lishment near St. Petersburg, with machinery furnished by Mr. Falisse, of Liege, who is well 
known for having set up similar manufactories for several other governments in Europe. It 
may be remarked here, that as much attention was given to this branch of manufacture by Major 
Hagner, of the Ordnance Department, in his late visit to Europe, and as the business is well 
understood and successfully pursued at our arsenals, we did not think it necessary to devote any 
time to this special subject. 

Swords and Sabers. — In the guards and grenadier corps every infantry soldier wears a sword ; 
in the line, only the non-commissioned ofiicers. The infantry sword is a light curved saber, 
with a leather scabbard, exactly like the "briquet" formerly used by the French infantry. But 
we were informed that the foot artillery sword like ours will also be worn by the infantry. The 
horse artillery saber is of the same pattern as ours, but. with a leather scabbard. Some batteries 
however use the light cavalry saber, which is also nearly of the same pattern as our cavalry 
saber. The saber of the heavy cavalry is straight, with a wide_, ribbed blade, and a guard of four 
branches. The dragoon saber is nearly of the same pattern as that of the horse artillery, but 
the blade is a little wider ; the scabbard is of leather, and the rings by which it is suspended are 
fastened to the convex edge of the scabbard, instead of the concave edge as usual. The object of 
this arrangement appears to be to cause the hilt and guard of the saber to hang towards the rear, 
more out of the way of the wearer's left arm. The Cossack saber is similar to the dragoon saber^ 
but longer, and without a guard. It has a leather scabbard, which is suspended by two rings — 
one attached to the inner flat side of the upper band or mouth piece, the other to the middle 
band on the convex edge of the scabbard. These leather scabbards are lined throughout with 
wood, being in fact wooden scabbards covered with leather. 

Mounted officers generally wear sabers with steel scabbards. Infantry and other foot officers 
wear a light and slightly curved saber, with a leather scabbard. The lance is carried by the 
Cossacks, and also by the front rank men of the heavy cavalry. 
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The Kussian small arms are not browned for service ; the mountings are usually of brass, 
except those of the musket for the infantry of the line. The cuirasses for the cavalry are of 
bright steel, or brass plated, or black, for different corps; but they are to be hereafter all black. 
The mode adopted for altering muskets from flint to percussion, is similar to that used in France 
and Belgium ; putting a rounded cone seat on the top of the barrel, into which the cone is 
screwed, and making the necessary alteration in the lock nearly in the same manner as in our 
altered arms. It does not appear that there is any question at present of adopting or trying a 
new or smaller caliber for small arms in Kussia. Eussian officers are now in the United States 
to procure machinery for making rifle-muskets of the same caliber as those now in use, to carry 
the grooved Belgian ball above mentioned. 

Prussia. 

A great part of the infantry of the line (two battalions in each regiment) and the landwehr 
regiments are armed with the smooth-bore musket, altered from flint to percussion, or with the 
new percussion smooth-bore musket. The alteration of the flint musket is made by inserting a 
cylindrical cone seat, screwed into the barrel, perpendicular to its axis, in the place of the old 
vent; this cone seat is bored through its axis, and the outer end of the opening stopped with a 
screw ; the cone is inserted in the top of this cylinder ; the lock is altered in the usual manner ; 
a guide or rear sight is fixed to the tang of the breech-pin ; the front sight is on the upper band. 
The bayonet of this musket is fastened on by a spring and catch. The mountings are of brass. 

The new percussion musket (model of 1839) is similar to the above, with these exceptions: it 
has a "patent breech," (so called,) that is to say, a breech piece with a conical chamber, having 
the cone seat formed out of the same piece of metal, but placed on the right hand side of the 
barrel, (Plate 3, Fig. 3,) so that the hammer requires to be very little bent in order to strike 
the cone. The priming canal is pierced through the cone seat perpendicular to the barrel, and 
the outer end closed with a screw as in the altered musket. Tlie whole arrangement of the 
breech piece is nearly the same that has been adopted for the alteration of our musket as recently 
arranged for Maynard's primer. The front sight is brazed on the barrel, and the lower strap of 
the upper band is cut so as to pass over the sight. The mountings are of brass, except the but- 
plate, which is of iron ; the caliber is the same as that of our smooth-bore muskets ; the weight of 
the arm is ten and one third pounds. These new muskets were said to be in process of alteration 
to rifle muskets. 

The wall piece (Defensions-geioelir) is the new percussion musket rifled, with four grooves, 
of the same width as the lands, having a twist of five feet ; a tige 0.3 inch diameter and 1.85 inch 
long is screwed into the chambered breech ; leaf sights are placed on the barrel (one ineh from 
the breech) marked for ranges up to 600 paces, equal to 500 yards. The weight of the cylindro- 
conical ball is 483 grains ; the charge of powder 100 grains. 

One battalion of each regiment of infantry of the line, and all the infantry of the guards, 
are armed with — 

The needle gun, (^Zundniidel-geivehr.') Although it is endeavored to make a secret in Prussia 
of the construction of this arm, it is well known in other countries ; it is described in several 
published books, and specimens of it are to be had in Liege, in New York, and in many other 
places. It is sufficient, therefore, to say here that it is an arm which is loaded at the breech with 
a cartridge in which the ball, the powder, and the priming, are all united together by means of 
a paper "sabot." The charge is fired by a needle, which is acted on by a spiral spring, and 
which, after passing through the charge, pierces a small lozenge of friction priming placed in 
the rear of the paper sabot, and thus sets fire to the charge of powder at its forward end. The 
barrel is thirty-six inches long, and the bore 0.62 inch in diameter ; there are four grooves having 
a twist of one turn in twenty-nine inches. The charge is fifty-six grains, or about one-eighth the 
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weight of the conical hall. This arm is highly approved by the Prussian officers with whom we 
conversed respectin-g it, and it is understood that the use of it will be extended in their army ; 
but they have had no opportunity of trying it in actual service, except on a small scale in the 
Schleswig-Holstein war. Its complicated structure, and other objections, seem to have prevented 
it from finding favor in any other country ; even so far as to cause a trial of the arm to be made 
on any considerable scale (so far as we are informed) out of Prussia. 

The rifle, with which the battalions of riflemen, (Jager,) except those of the guard, are 
armed, is constructed on the "tige" system of Colonel Thouvenin; the barrel is octagonal, 27.6 
inches long ; it has eight grooves with a twist of thirty-six inches ; a patent breech, with a conical 
chamber, like that of the new percussion musket described above, (Plate 3^ Fig. 3 ;) in the center 
of this chamber is screwed the "tige," 0.27 inch diameter and 1.7 inch long. The lock has a 
hair trigger, and a safety cap for the cone, which is kept in place by a spring, like the battery 
spring of the old flint lock, and must be turned forward, off the cone, when firing. The rear 
sight is placed six inches from the breech of the barrel ; it is made with several hinged leaves, 
which are marked for ranges up to 700 paces, or about 600 yards. The barrel is fastened to the 
stock with two loops and slides. The mountings are of brass. It has a sword bayonet twenty- 
two inches long. 

The cavalry fire-arms offer nothing remarkable. In the dragoons and hussars twenty-four 
men in each squadron carry a short rifle, which weighs about six pounds ; the rest of the men 
carry a smooth-bore carbine or musketoon, weighing about five pounds. Both of these arms are 
of old patterns, altered to percussion ; they are suspended by swivel bars and rings, and the 
muzzle is carried in a boot attached by a strap to the saddle. The rammer is hung to the 
shoulder belt. The pistol has a smooth bore. The cavalry arms are nearly of the same caliber 
as the needle gun; spherical balls are used with them. 

The artillery have no small fire-arms. The pioneers have a musketoon of old pattern altered 
to percussion. The musket cartridges are made like ours, by enveloping the powder and ball in 
the same paper, and tying them with thread. 

Side arms. — The heavy cavalry wear a' straight saber (blade thirty-seven inches long) with 
steel scabbard ; the light cavalry (dragoons, lancers, hussars) and the mounted artillery wear a 
curved saber (blade thirty-two inches long) with a plain guard and steel scabbard. Foot officers 
of all corps wear a light, straight sword, with leather scabbard, suspended generally to a shoulder 
belt, worn under the coat. Foot artillery men and pioneers have a short, straight sword, lighter 
and longer than our foot artillery sword. The infantry saber is now like the Eussian, or the 
old French " briquet ;" a light curved saber (blade sixteen inches long) with leather scabbard 
and brass mountings ; but the same pattern has been adopted for the infantry as for the foot 
artillery and other foot troops. 

Austria. 

In Austria the greater part of the foot troops are still armed with the smooth-bore musket, 
altered from flint to percussion, and adapted to a peculiar kind of priming. This priming consists 
of percussion powder placed in a copper tube of such size that it can be introduced into the vent 
of the fiint muslf et. Thus inserted, the primer lies in the groove of an iron seat which is substi- 
tuted for the pan of the old musket ; it is there protected by a cover which corresponds to the 
lower part of the flint "battery," and is held down by the battery spring; the percussion 
hammer, substituted for the flint cock, strikes on the top of this cover, and causes a point which 
projects from the cover into the pan to strike the tube of percussion powder, and thus flres the 
charge. 

The non-commissioned officers and some of the men in each company of infantry are armed 
with rifles of the same caliber as the musket, (0.7 inch diameter of bore.) This rifle is constructed 
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on the Delvigne plan ; the ball resting on the mouth of a chamber, where it is expanded by u 
blow from a heavy rammer. 

But new models have been recently adopted for the arms of both infantry and riflemen* 
which are now in the course of fabrication for the use of all the troops. Samples of these arms 
have been kindly furnished us by the Austrian government. The bore of the new arm is 0.55 
inch in diameter, being somewhat smaller than the new calibers adopted in England and the 
United States. The musket barrel is thirty-seven and a half inches long ; it is rifled with four 
grooves which make half a turn in the length of the barrel ; the width of the grooves is the same 
as that of the lands ; they are cut by machinery to a uniform depth, 0.025 inch, but the depth of 
the grooves and diameter of the bore are slightly increased, by hand work, in a length of six 
inches at the breech end. The lock is of the usual kind for percussion arms, (front action,) and 
is the same for all the new arms; the cone and the percussion cap are substituted for the former 
peculiar (Consol) system of priming. The lock-plate and the bridle are made of cast-iron annealed, 
("malleable iron.") The mountings are of iron; the upper band is made with a pipe for the 
rammer, and it has but one broad strap, the upper part of which has a slit cut in it to facilitate 
its passing over the sight; the sight is on the barrel above the band, and the base of the sight is 
the bayonet stud. The bayonet, about nineteen inches long, has a rib on the inside of the blade 
as well as on the back ; the slit in the socket for the stud is cut spirally, so that the bayonet makes 
a quarter of a turn as it goes on the barrel, to which it is fastened by a ring clasp. The rammer 
has a swell near the head, as in our new rifle-musket, in place of a rod spring ; the head of the 
rammer is countersunk to fit the form of the ball, and it has a hole through it to assist in drawing 
a ball, &c. The ball-screw (Plate 3, Fig. 4) has a brass cylinder screwed on its stem as a guide 
to keep it steady on the point of the ball. Weight of musket and bayonet about ten and a quarter 
pounds. Muskets are made with two kinds of rear sights ; most of them have a simple fixed 
sight placed five inches from the rear end of the barrel, adapted to a range of about 250 yards ; 
these are intended for the men of the front and middle ranks of infantry of the line. The other 
rifle muskets have an elevating sight; which turns down on the barrel, and has several notches 
for ranges up to 1,000 paces, (800 yards.) These are intended for arming the non-commissioned 
officers and the third rank men, or sharp-shooters. 

The rijle barrel is twenty-eight inches long ; it is octagonal on the exterior, and is grooved 
on the same principle as the musket; but there are also two kinds of rifles. Those for arming 
the non-commissioned officers and the third or rear-rank men of the rifle battalions (Jager) are 
made with a "tige" in the breech-pin ; those for the men of the front and middle ranks have no 
"tige." The two rifles are alike in other respects and have the same kind of sight, being that 
which is known as the Minie sight. It is a piece of iron, bent into an arc of a circle, which 
slides in a curved seat on the top of the barrel, in the direction of the length of the barrel^ and 
can thus be held by a thumb screw at any desired elevation. It is marked for distances up to 
1,200 paces, (1,000 yards.) The barrel is bright. 

The rifle barrel is connected with the stock by loops and slides, without bands. The 
mountings are of bright iron ; the bayonet is made with a socket like that of the musket, and 
fastened to the barrel in the same manner ; but the blade is shaped like a straight sword, two 
feet long. The rammer is made with a wooden handle ; it is not attached to the rifle, but is 
carried separately, suspended to the soldier's belt. The weight of the rifle is nearly the same as 
that of the musket. 

The carbine for sappers and special corps is similar to the rifle; the barrel is twenty-six 

inches long. 

A rifle pistol is on trial, but has not yet been definitively adopted. The barrel is ten and a 

quarter inches long, and we were told that the twist of the grooves is three quarters of a turn 

in the length of the barrel. It was proposed to make this pistol serve also as a carbine for 

cavalry. For this purpose a detached stock was arranged to be connected with the pistol stock 

21 M 



162 MILITARY COMMISSION TO EUROPE. 

proper, by means of a hook and catch, in the manner that has been adopted for our pistol. By 
this arrangement the pistol would be habitually carried in the holster, and the detached stock or 
but-piece alone suspended to the shoulder belts by a ring and swivel. 

The same projectile is used for all these new arms, either with or without the "tige." It 
is the ball proposed by Mr. Wilkinson, of London, and tried, among others, by an English 
commission^ at Enfield, in 1852. The form is cylindro-ogival, with two deep grooves in the 
cylindrical part, and no cavity in the base, (Plate 21, Fig. 6;) weight 450 grains. The charge 
of powder (musket grain) is sixty-two grains for the musket or rifle — the cartridge being the 
same for both — and forty grains for the pistol. The ball is enveloped with thin paper forming the 
outer covering of the cartridge, which is greased in the part round the ball, and is inserted with 
the ball in loading. The case for the powder is made of a cylinder of stiff paper (thin paste- 
board) enveloped with a covering of thin cartridge paper, which is folded over one end of the 
case. The point of the ball is inserted into the lower end of this cylinder, and the whole is 
enveloped again in thin paper. A new ball of this form is also used for the altered musket of 
the former caliber ; weight of ball 680 grains ; charge of powder fifty-five grains. 

The cavalry saber is the same for heavy and light cavalry. A sample of this was also 
furnished to us by the Austrian government. It has a curved blade thirty-three and a half 
inches long, a steel scabbard, guard and mountings of iron. 

The artillery saber is similar to the cavalry, but lighter, and with a simpler guard. The 
artillery men carry no fire-arms ; sixteen carbines are furnished to each battery for guard duty ; 
on the march they are carried in one of the wagons. 

France. 

• 

The small arms used in the French army having generally been taken as patterns for those 
of our own troops, are so well known as to fender unnecessary a particular description of them, 
except with regard to recent alterations and experiments. The great body of infantry of the line 
are still armed with the simple percussion musket, (new or altered from fiint-lock,) and use the 
spherical ball. The caliber of this musket has been lately increased to 0.708 inch, and the old 
arms have been reamed out to correspond with the new one, carrying a round ball of one ounce; 
but this change is regretted on account of the increased difficulty of altering the arms to rifle 
muskets for carrying the elongated balls now generally adopted. This alteration has, however, 
been made in some of the muskets by inserting a " tige" in the breech pin, and cutting four 
broad and shallow grooves in the barrel, adding a high sight graduated up to 800 meters. The 
grooves, which are of equal width with the bands, are 0.02 inch deep at the breech, diminishing 
to 0.004 inch at the muzzle ; the twist is one turn in two meters, or about six and a half feet. 
The ball weighs seven hundred and twenty grains, and the charge of musket powder is seventy 
grains. This arm waa used by the infantry of the guard (Zouaves) in the Crimea. An old 
soldier said that the recoil was not inconveniently great. The infantry of the Imperial Guard 
are armed with a rifled musket like the above, but without the "tige." The ball for this arm 
is cylindro-conical, with a cavity at the base, but without a "culot" or expanding cup. (Plate 
21, Fig. T.) 

The Chasseurs are armed with the ^'carabine it, tige," ^\iich. is constructed on the same 
principle as the "tige" musket above mentioned. The barrel is thirty-four inches long, and 
the ball and the charge are the same as for the musket. The sight is graduated to 1,200 meters. 

These are the only rifled arms, on a new system, which were used by the French troops in 
the Crimea. They appear to have given satisfactory results as to range and efficiency. The 
"tige" system has been extensively tried also in other countries in Europe, and is still used by 
several of them as above stated. But the practical objection to the use of the " tige" (the diffi- 
culty of cleaning the chamber, and the uncertainty of effect resulting from its being foul, &c.) 
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have caused experiments to be made in France, as elsewhere, for substituting some other metliod 
of expanding the ball, which shall give the advantages without the inconveniences of this plan. 
For this purpose experiments are now in progress on a large scale at Vincennes, at the school of 
infantry practice, under the direction of Mr. Minie, instructor of the school, to ascertain the best 
form of ball to be used with the rifled musket and the "carabined" without the "tige." At the 
time of our visit to Vincennes, three kinds of cylindro-conical balls were under trial. First, the 
Minie ball, properly so called, (Plate 1, Fig. 8,) having two grooves in the cylindrical part, and 
an iron cup (culot) in the cavity of the base — weight 604 grains. Second, the new ball of the 
Imperial Guard, having one large groove and a large cavity (Fig. Y) in the base, without any 
cup or wedge — weight 535 grains. Third, a ball on the system of Colonel Timmerhans, of Bel- 
gium, (like Fig. 2,) having one square groove, and a point projecting into the cavity of the 
base — weight 583 grains. These balls are all enveloped with the paper of the cartridge, which 
is greased and inserted with the ball. Mr. Minie thought that, so far as the trials had gone, 
the best results had been obtained with the first ball ; but the second ball had also proved very 
satisfactory, and recommended itself by simplicity of form and manufacture. The musketoon, 
it was said, can be fired with this last ball and a charge of seventy grains of powder ; but the 
recoil is too great. For the musketoon altered "a la tige," the charge is forty-six grains. 

Experiments have been made in firing the "Nessler" ball, (Plate 21, Fig. 1,) from the 
smooth-bore musket, with good results up to 400 yards ; this ball weighs 464 grains, and the 
charge of powder eighty-five grains ; the paper around the ball is greased and inserted with the 
ball. 

No alteration has been made in the arms for cavalry. It is expected that all the troops will 
be furnished with rified arms, when the best kind of ball is determined ; but the question of a 
general alteration (reduction) in the caliber of the arms does not seem to be at present enter- 
tained, owing perhaps to the existence of an immense number of arms of the present pattern. 

The only arm of a new caliber, which has been recently introduced into the French service, 
is that of the special corps called ''Cent Gardes," destined for service in the Emperor's Palace. 
This mounted corps is armed with a rifle-carbine, which is loaded at the breech. The arm is of 
very small caliber, the diameter of the bore being 0.36 inch, which corresponds to a round ball 
of 100 to the pound; the barrel is thirty-one and a half inches long, and is rifled with five 
grooves, making one turn in the length of the barrel. The ball, which is cylindro-conical and 
grooved, is very long in proportion to its diameter ; its charge of powder, about thirty grains, is 
attached to the ball, and is covered at the rear end by a copper cap containing the priming. The 
breech-loading arrangement is somewhat similar to that of Sharp's carbine; the rear of the 
barrel is closed by a sliding breech-piece, which moves in a vertical groove, and is held in place 
by the action of the trigger guard, which forms also the lock spring. By drawing down the 
front end of the guard, the breech is opened for the insertion of the charge, and the piece is 
cocked at the same time ; when the spring is released, by drawing the trigger, the breech-piece 
flies up, explodes the priming, and at the same time closes the breech. This carbine is furnished 
with a slender sword bayonet, forty inches long, with which it forms a lance seven and a half 
feet long. The weight of the arm, without the bayonet, is about seven pounds. 

This breech-ioading arrangement appears to act well, as it may in an arm of so small 
a caliber and charge, used only under cover of a roof; but it would not seem to be adapted to 
use in the ordinary vicissitudes of military service. However, M. Truille, chef d'escadron 
d'artillerie, proposes to make arms for the general service on the same plan, and he showed us 
some specimens of them which he had tried. He proposes to make barrels of different lengths, 
according to the service required,) of the same caliber as above ; to rifle them with four grooves, 
having always one turn in the length of the barrel; to use a very long grooved ball, (weighing 
about 180 grains,) with a charge of two grammes, equal to thirty-one grains. He says that a 
ball of this kind penetrates, at twenty paces, through a cuirass which has been proved in the 
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ordinary manner; that it has a range of 600 meters, (656 yards,) with an ordinary sight, and 
an extreme range of 2,000 meters, (2,186 yards.) 

GrEEAT BRfTAIN. 

The system of small arms for the British army has, within a few years, undergone a great 
change. In 1840, the only rifled arm used in that service was the two-grooved gun, known as 
the "Brunswick rifle," from which a round, belted ball was fired. In 1851, a rifled musket was 
adopted, and a considerable number (28,000) of the arms were ordered for issue to the troops. 
This musket was of the old caliber 0.702 inch; the barrel was rifled with four grooves, having 
half a turn in the length of the barrel. The ball adopted was on the Minie system, (Plate 21, 
Fig. 9,) having an iron cup in the cavity of the base, but without exterior grooves — weight 680 
grains — charge of powder sixty-eight grains. On account of the great weight of this arm and 
ammunition, and the consequent difficulty of the soldiers carrying the requisite number of sixty 
rounds, further experiments were made, with a view to adopting a lighter caliber. For this 
purpose a commission of officers met at the government manufactory of arms, at Enfield, in 1852, 
for the comparative trial of manyjsinds of rifled arms, offered by different manufacturers, which 
are described in their published report. These experaments resulted in the adoption of the 
" Enfield musket," which is now in the course of manufacture for general use in the infantry. 
One of these muskets has been furnished to our Ordnance Department, through the kindness of 
Colonel Burn, E. A., one of the commission of officers who recently visited the United States for 
the purpose of examining our armories and machine shops, &c. 

This musket has a barrel thirty-nine inches long, with a bore of 0.57'7 inch ; it is rifled with' 
three grooves, which have a twist of six and a half feet or half a turn in the length of a barrel ; 
the grooves are 0.014 inch deep at the breech, diminishing to 0.004 inch (scarcely perceptible):at 
the muzzle. In the arms, made by contract, at Birmingham, the depth of the grooves is 
uniform; the contractors having no machinery adapted to cutting grooves of increasing" depth. 
New and neat patterns are adopted for the details of this musket; most of the mountings' are of 
iron, and, like the barrel, are all browned or blued. The barrel and stock are connected by 
bands, instead of, as formerly, by loops and slides; the bayonet is fastened to the barrel, with a 
clasp ring, instead of the spring hook used in the old musket. The front sight is placed on the 
barrel, and its base is the bayonet stud ; the rear sight is made with a slider adapted for ranges 
up to 800 yards ; it is supported in an upright position, by a spring, which allows it to fall either 
to the front or rear, so as to prevent it from being injured by a blow. In the flrst pattern, the 
rammer was made with a swell near the head, which, coming below the cap of the stock, held 
the rod in its place, by pressing it against the cap and the upper barfd ; but objections have been 
found to this arrangement, as the rod is apt to be held too tight or to become loose in conse- 
quence of the swelling or shrinking of the stock. The form of the rammer has been changed 
to a regular taper, as represented in Plate 21^ Fig. 14, and a rod spring has been placed in the 
stock ; this spring has a roller in it, to prevent it from bruising the screw-thread at the lower 
end of the rammer, (Fig. 13.) The head of the new rammer is arranged for holding a wiping 
rag, to clean the barrel. 

The ball at first adopted for the Enfield musket was similar to the one known as the 
"Pritchet ball," (Plate 21, Fig. 10,) having a cavity in the base, but no expanding cup or wedge. 
This ball weighs 525 grains, and the charge of powder sixty-eight grains; the cartridge is made 
in a similar manner to that for the French tige and Minie arras; but the cases, instead of being 
rolled, are formed of paper pulp; the greased paper is inserted into the barrel, with the ball. A 
considerable number of the arms and cartridges were sent to the army in the Crimea, and were 
issued to some of the troops just before the assault on Sebastopol, of the 18th June, 1855. Partly, 
perhaps, for want of proper instruction of the men in their use; partly, also, from a want of 
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accurate adaptation in the size of ttie ball to that of the bore, the trial of these muskets in service 
was attended with some embarrassment ; it was found that when the barrel became foul after a 
few rounds, great difficulty occurred in loading. A new ball has been adopted, which is on the 
Minie system ; but the expanding wedge is a conical plug of wood, instead of the cup of sheet 
iron, (Plate 21, Fig. 11.) The trials of this ball, at the school of infantry practice, at Hythe, 
are said to be highly satisfactory ; but they had not been received by the troops in the Crimea 
at the time of our leaving there. The ball weighs 525 grains — charge of powder sixty-eight 
grains. 

A new rifle has been also adopted, the pattern of which differs but little from that of the 
musket. The barrel is thirty-four inches long ; the guard, the trigger-plate, the but-plate, and 
the cap of the stock, are made of "malleable" (cast) iron, blued. These trigger plates sometimes 
break in case hardening, and it is thought they will have to be made of wrought iron. The 
bands are made of wrought iron, or low steel, blued. The upper swivel is attached to the upper 
band, and the lower swivel to the wood screw which passes through the lower end of the guard- 
plate. The charge of the rifle is the same as that of the musket. A carbine for the artillery 
has been made, on the same system as the musket and rifle, with a twenty-four inch barrel, and 
a sword bayonet ; the charge for this arm is fifty-five grains. The new sapper's carbine is made 
on the Lancaster system; having an elliptical bore which is twisted with a " gaining twist," 
i. e., a twist which increases from the breech to the muzzle. Experience in service has not yet 
tested the advantages or disadvantages of this system, for military small arms. 

For the cavalry, Colt's revolver and Deane and Adam's revolver have been extensively 
purchased. The Deane and Adam's revolver differs from Colt's well-known pistol, chiefly in 
the "mechanism, by which the simple pulling of the trigger causes the chambered breech to 
revotve, and cocks and discharges the piece at the same time. The workmanship of the pistol is 
very good,* and the arm appears to have met with much favor ; but it still wants the test of actual 
service^ and it may be doubted whether it is expedient to arm any part of the troops with a 
weapon which can be discharged with such exceeding facility and rapidity. It is understood 
that some of these pistols have been ordered by the Ordnance Department, for trial in our service ; 
at present, they are sold at about two thirds of the cost of Colt's revolver. A specimen of this 
arm has been procured by the commission from Francotte, one of the principal manufacturers of 
arms at Liege, in Belgium. 

Miscellaneous. 

The Sardinian infantry of the line is armed at present chiefly witli the smooth-bore musket, 
but some of them have a rifle-musket made like the French musket, "a tige," and having a 
similar ball and cartridge. 

The arm of the Sardinian riflemen (Bersaglieri) is a chambered rifle on the Delvigne system ; 
the barrel is about thirty-inches long, and is rifled with eight grooves, making one turn in fifty- 
three inches. The ball is cylindro-conical, without grooves. 

The Norwegian rifle, adopted also, with some slight modification, for the navy in Sweden, 
is a breech-loading arm. It has a movable chamber, like Hall's rifle, which is raised by means 
of a side lever ; the axis on which this lever and the chamber turn carries a cam or eccentric, 
by means of which the shoulder at the front end of the chamber is pressed up into the barrel. 
The cone for a common percussion cap is on the under side of the chamber, and the lock consists 
of a simple hammer pressed by an exterior circular spring. The ball is cylindro-ogival, having 
one broad groove in which the paper of the cartridge is tied. 

One of these rifles has been procured at Liege, merely as a sample of an arm adopted for 
service. The arrangement of the mechanism does not appear to be as neat or as advantageous 
as that of soiSSe of the breech-loading arms which have been invented in the United States ; and 
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its principal feature, the letting in of the chamber into the barrel, has been tried without success 
both in this country and in France. It has thus far always been found impracticable to prevent 
the escape of gas at the joint between the chamber and barrel, and the obstruction of this joint 
by the deposit from the powder of the charge, and by other causes. 

The rifled arms used in the Belgian army are the rifled mushet with the Minie or Tijnmer-»» 
bans ball, and the carabine a tige, with sword bayonet, both of the same patterns as the French ' 
arms. A rifled pistol is also on trial, but not yet adopted. 

The Timmerlians hall (Plate 21, Fig. 2) is cylindro-ogival, and grooved, with a bell-shaped 
cavity in the base, into which a point projects from the bottom of the cavity ; it is essentially the '* 
same form that has been since tried in the experiments of Colonel Huger, at Harper's Ferry. 
Mr. Francotte, manufacturer of arms at Liege, proposes a new arrangement for loading at the 
breech, which has been mentioned with approbation by experienced ofiicers. In this plan the 
rear end of the barrel is closed by & piston hreech-piece, as in Jenks's rifle and some others in 
America. The chamber in the barrel is long enough to contain two ballSj'with one charge of 
powder. The powder lies between the two balls, one being in front and one resting on the 
breech-pin in rear ; when the piece is fired, the latter ball is pressed against the breech-pin, and 
thus forms a sort of valve to prevent the escape of gas ; by a motion of the piston the ball is then 
pushed forward, and another charge is inserted behind it. 

In Saxony, the "tige" system was at first adopted for rifled arms. The r-i^ehas a "patent 
breech," with the tige screwed into the bottom of the chamber, as in the Prussian arms described 
above. In the rifle musket, the "tige" was screwed into the ordinary breech-pin. In the new 
model, however, the tige is suppressed, and the ball is expanded by the action of the powder. 
The caliber of this arm is 0.5T7 inch ; the barrel is 40.4 inches long ; it has four groov ej^j the 
twist of which is 64^ inches. The ball is pointed, (Plate 21, Fig. 12 ;) it has one deep groove, 
and no cavity in the base ; it weighs 418 grains, and the charge of powder is 80 gra^s. |?he 
sights are graduated up to 600 paces, (about 500 yards.) The cartridges are made as usual for 
these balls, with an inner case of stiff paper for the powder, which is wrapped, with the ball, iu 
thin paper. The outer wrapper is greased around the ball, and inserted with it in loading. 

In Switzerland, the latest pattern of rifle adopted for the military service, (1853,) a sample 
of which is in the possession of the Ordnance Department, is of very small caliber ; the 
diameter of the bore is 0.414 inch; length of barrel, thirty-two inches; it has eight round grooves 
with a twist of three feet ; the breech is made with a chamber of the same diameter as the bore. 
The ball is cylindro-ogival, with slight grooves ; it is used with a greased patch, or wrapped in 
greased paper. The ball weighs 240 grains, and the charge of powder sixty-two grains, or one 
fourth the weight of the ball. The rear sight is hinged, and is held at any required point by a 
thumb-screw; it is graduated to 1,000 paces, (about 830 yards.). A swell or shoulder on the 
ramrod prevents the ball from being pressed on the powder, and leaves a space of about one fifth 
of an inch between the powder and the ball. 

Mr. Francotte, at Liege, mentioned as worthy of notice a new Swiss rifle, of Mr. Prelat, 
the principle of which was said to be applicable, in a very simple manner, to the alteration of 
smooth-bore arms. This new invention was not yet made known, as patents were to be taken 
out for it both in Europe and in this country; but through the kindness of Mr. F. we obtained 
a report of a trial of one of these rifles by a commission of officers, at Vincennes, which appears 
to be worthy of insertion here on account of the good results obtained in the practice at great 
ranges. 

Eepo-rt of Trial^qf Swiss Eifle',. Normal School ot- (Infantry) Practice. 

In pursuance of the orders of the Minister of War, dated l^th November, 1855, the 
commission of the Normal School of Practice met on the 19th November, to makela preliminary 
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trial of the rifle offered by Mr. Prelat, gunmaker of Verez, and -Colonel Burnand, of the Federal 
(Swiss) artillery. [The weights and measures are converted to English measures.] It was 
agreed between these gentlemen and the commission that the rifle should be fired — 

10 rounds at 300 meters, := 328 yards. 
10 rounds at 600 meters, =. 656 yards. 
10 rounds at 900 meters, = 984 yards. 
20 rounds at 1,200 meters, = 1,312 yards. 

The practice ground was not placed at our disposal until half past one, p. m#, and the 
weather being cloudy, Mr. Prelat requested that he might begin with the greatest distance, 
which was agreed to. The target was twenty-six feet long and thirteen feet high, with a black 
center three and one fourth feet square. 

The rifle was always aimed at the center of the target. At the beginning of the trial the 
wind was from the right and rear ; at the close, from the rear direct. 

The firing was off-hand. Mr. Prelat fired at 1,200, 900, and 600 meters ; Colonel Burnand 
at 300 meters. When the last shots were fired at 300 meters, it was difiicult, on account of 
darkness, to distinguish the bull's eye. 

The rifle was of the caliber of 0.472 inch ; but as Mr. Prelat held it constantly in his hands, 
the conjectures of the commission with regard to its mechanism are too vague to be mentioned. 
The only facts ascertained are: that the ball is enveloped in a patch, with which it fits close to 
the bore at the muzzle. The patch is not greased, but is wet with saliva just before it is 
inserted. When once entered its whole length in the barrel, the ball is pushed down easily to 
within 0.4 inch of the powder ; and when it has reached that point, it requires a strong pressure 
to drive it home. The ball is exactly like the English ball, [the Pritchett ball?] and it weighs 
431 grains, (nearly one ounce.) The charge of powder is 108 grains, or one fourth the weight 
of the ball. The rifle was loaded by first putting in the powder with a graduated charge ; then 
the ball, with its patch, was driven down with a wooden rammer, having a brass head counter- 
sunk to fit the ball. 

Common percussion caps were used for firing ; and the exterior of the piece presented 
nothing remarkable. 

Obsei'vations made at the Target. 

At 1,300 yards: the ball reached the target one second after the report of the gun was 
heard. It passed through the board, and seemed to have a considerable velocity remaining 
when it struck the butt of earth behind. The holes made by the ball were perfectly round at 
this distance, as well as at all the others. 

At 984 yards: the ball struck the target less than one second after the report of the piece. 

At 656 yards : the ball and the report reached the target together. 

At 328 yards : the ball and the report arrived together ; and the ball had so great a velocity 
that it was scarcely heard to strike the target^ which was not shaken by the blow. The exami- 
nation of some balls which were taken out of the butt offered nothing remarkable. 

ViNCENNES, November 21, 1855. 

Members of the Commission. 

Minie, Chef de Battalion, Instructor of the School; Cap de Vielle, Captain, Assistant 
Instructor; Lacroix, Lieutenant Colonel, Commandant of the School; E, Maldan, Captain of 
Artillery, Eecor,der. 
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Extract from the tabular statement of shots. 



Distance in yards 

Hausse measured from the bottom of the notch to the upper surface of the barrel 

Mean deviation of ball from axis of target, horizontal , 

Mean deviation of ball from axis of target, vertical 

Mean absolute deviation, with reference to the center of target 

Mean absolute deviation, with reference to the center of impact 

Radius of the circle containing the best half of the shots, from center of target 

Radius of the circle containing the best half of the shots, from center of impact... 



1,312 



984 



656 



328 



Inches. 
1.97 

41 

44 
112 

93 
104 

80 



Inches. 
1.61 
41 
44 
61 
59 
51 
53 



Inches. 

0.654 

5.12 

8.27 

42.28 

40.16 

40.16 

40.16 



Inches. 
0.276 
3.94 
21.26 
24.10 
12.08 
22.05 
11.42 



At the distance of 1,312 yards, sixteen shots in twenty-one were contained in a circle of 
ninety-seven inches radius, taking the mean of the points struck for a center. 

Table of Eifled Small Arms. 

The following table presents a synopsis of the peculiarities of the rifled arms introduced 
within a few years into the military service of several of the principal powers of Europe. The 
particulars of the new-pattern arms recently adopted in the United States have been added to 
this table, for the purpose of comparison. 



TABLE OF EIFLED SMALL ARMS 



THE ARMIES OF DIFFEREI^T COUNTRIES, 
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TABLE OF RIFLED SMALL ARMS USED IN 



DESIGNATION OF ARM. 



Russia Brunswick rifle. 



Prussia Needle gun 

Rifle il tige 

Wall piece 

Austria Rifle musltet, (1854) 

Do. (Jiiger) 

Do. witli tige 

France Rifled musitet £i tige 

Carabine h. tige, (1846) 

Do. des CentGardes . 



Great Britain. .Mini6 musketj (1851) 

Enfield rifle-musket, (1853)., 
Do. do. (1855)., 

Do. artillery carbine .... 

Sardinia Rifle 



Saxony Rifle, (musket k tige) , 

Switzerland ..Rifle 



Norway Breeeh-loading rifle . . 

United States. .Rifle-musket, (1856).. 



Rifle, (altered) . 



Pistol-carbine . 



Kifled-musket, (altered) . 



Inches. 
0.69 

0.62 

0.577 

O.708 

0.55 

0.55 

0.65 

0.708 

0.708 

0.36 

702 
0.577 
0.577 
0.577 
0.665 

0.577 
0.414 

0.65 

58 



Inches. 
31.5 



36 

27.6 

41 

37.5 

28 

28 

42.64 

34.2 

31.5 

39 
39 
34 
24 
29.5 

40.4 
32 

36.5 
40 



0.69 42 



Inch es. 
0.31 



0.23 
0.11 
0.27 
0.21 
0.21 
0.21 
0.27 
0.27 



Inches. 
0.032 



0.03 

0.025 

0.017 

0.025 

0.025 

0.025 

0.02 

0.02 



Inches. 
0.032 



0.03 

0.025 

0.017 

0.02 

0.02 

0.02 

0.004 

0.012 



0.25 

0.262 

0.262 

0.262 

0.092 

0.20 
0.08 



0.02 

0.014 

0.014 

0.014 

0.012 

0.025 
0.015 



0.01 

0.004 

0.004 

0.004 

0.012 

0.025 
0.015 



0.005 



0.008 



0.015 0.005 



Inches. 
31.5 



36.8 
60 

75 

75 

75 

78.75 

78.75 

31.5 

78 
78 
78 
78 
52.7 

64.5 
36 

58 
72 



0.27 
0.3 



0.25 
0.35 
0.35 



Inches. 



1.7 
1.85 



1.5 
1.5 
1.5 



Founds. 
9.7 

10.75 
10 

9.53 

9.5 

9 

9 

9.34 



9 

8.7 



6.5 

9.25 



9.34 



Pounds. 
11.35 



10.33 

10.25 

10.5 

10.5 

10 

10.7 



10.5 
9.2 



8.25 
11.66 



9.51 



10.10 



• Detached stock included. 
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THE ARMIES OF DIFFERENT COUNTRIES. 



BALL. 



Kind. 



Ogival, with two guides . 



Sphero-conical 

Cylindro-conicalj with two grooves. . . 
Cylindro-conical, witli three grooves. . 
Cylindro-ogival, with two deep grooves.. 

Do. do 

Do. do 

Solid, cylindro-ogival, witli three grooves 

Do. do 

Cylindro-ogival, solid 



Inches. 
0.625 

0.63 

0.56 

0.68 

5.45 

5.45 

5.45 

0.695 

0.695 



Conoidal, with expanding cup 

Conoidal, with expanding plug 

Do. do. 

Do. do. 

Cylindro-conica], without grooves.. 



Cylindro-conical, with one deep groove. 
Cylindro-ogival, solid, with two grooves. 



Do. do 

Cylindro-ogival, three grooves, cavity in 

base. 
Cylindro-ogival, three grooves, cavity in 

base. 
Cylindro-ogival, three grooves, cavity in 

base. 



0.69 

0.568 

0.568 

0.568 

0.64 

0.57 
0.41 



Incites. 
1.18 



1 

1.03 

1.24 

1 

1 

I 

1.12 

1.12 



1.03 
0.96 
0.96 
0.96 
0.93 

1 

0.94 



Graijis. 

787 



440 
366 
483 
450 
450 
450 
720 
720 
180 



1.025 



525 

540 



418 
240 



CHARGE OF POWDEK. 



Musket grain 

Do 

Do 

Large muslcet grain 

Do 

Do 

Musket 

Do 

Do 



Do. 
Do. 
Do. 
Do. 
Rifle . 



Grains. 



Rifle .... 
Musket. 



56 
56 
100 
63 
62 
62 
70 
70 
30 

68 
68 
68 
55 
53 

83 
62 



60 



Yards 



580 
500 
800 
800 

1,000 
875 

1,300 



800 
300 



English two-grooved rifle, with sword-bay 

onet. 
Priming attached to cartridge. 
Patent breech, with conical chamber. 

Do. do. 

Wilkinson's ball. 

Do. 

Do. 

Sword-bayonet. 

Sword-bayonet; breech-loading; priming at 
tached to the cartridge. 



Sword-bayonet. 

Sword-bayonet; cylindrical chamber 0.44 

inch in diameter, and 1.85 inch deep. 
Small ball used in rifles without the tige. 
Cylindrical chamber, of same diameter as the 

bore. 



1,000 



1,000 



Sword-bayonet. 
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G-ENERAL KeMAEKS ON SmALL AeMS. 

A review of the various systems adopted or tried of late years, in different countries, for 
the improvement of small arms for the military service, shows that the suggestions made more 
than a century agOj by Mr. Eobbins, in his " Tracts on Gunnery," with respect to the import- 
ance of perfecting the construction of rifle-barreled pieces, and of "introducing them into 
armies for general use," have at length received their practical application. A large portion of 
the infantry forces of most of the great powers of Europe are still armed with the ordinary 
musket, on account of the difficulty of making a general and sudden change in the arms of 
great bodies of men ; but it may be confidently anticipated that, in the course of a few years, 
all these troops will be supplied with rifled arms. The long delay in the adoption of this 
principle in the construction of military arms has resulted from the supposed necessity of using 
great force in loading the rifle, and the consequent slowness of the service of that arm, which 
caused its use in war to be confined to a few picked troops for special service. The problem to 
be solved, therefore, preparatory to the general adoption of the rifle, was to contrive a method 
of combining the faculty of easy and quick loading with the close fitting of the ball, which is 
requisite to give it the rifle motion imparted by the spiral grooves in the barrel. The methods 
which have been adopted for the solution of this question, in nearly all the European armies, 
are set forth in a work by Captain J. Schon, of the Saxon infantry, entitled "Das Gezogene 
In/anterie — Geivehr," (Eifled Arms for Infantry,) Dresden, 1855 ; a translation of which, by 
Captain Gorgas, of the Ordnance Department, is appended to this report. 

The great advantages of rifled arms and of the elongated and pointed ball, (which has been 
long used for sporting rifles in the United States,) are universally recognized ; but there is, as 
yet, no general concurrence of opinion as to the superior excellence of any one of the systems 
which have been tried. The principles on which these systems have been arranged may be 
classed under four heads : 

1. The use of the patch around the ball, to fill the grooves and destroy the windage. 

2. Loading at the breech. 

3. Expanding the ball in the barrel by means of the rammer. 

4. Expanding or " upsetting" the ball by the action of the powder. 

It has been seen above that each of the methods has been adopted for the arms of one 
country or another, after careful experiments, which have exhibited good and satisfactory results 
in each case. Arms constructed on each of these plans have been found capable of making close 
shooting at a distance of 500 yards, and to be effective in firing at the front of a column of troops 
at 1,000 yards. The choice between them is, therefore, to be determined chiefly by reference to 
the facility and convenience of loading and using the arm in such a manner as to make its 
advantage available in actual service. 

1. The use of a patch round the ball renders the loading difficult and slow, especially in 
arms of large caliber. Accordingly we find that this method of loading is confined almost 
entirely to the American sporting rifies and the Swiss military rifle of small caliber, which is 
made confessedly on the " American system." 

2. Loading at the breech, if it can be accomplished in a perfect manner, offers a complete 
solution of the question of easy loading and close fitting ; it is not surprising, therefore, that 
ever since the origin of fire-arms the ingenuity of inventors should have been much exercised in 
accomplishing this object. But notwithstanding the acknowledged advantages of this principle, 
it is remarkable that no method of making a practical application of it has yet been suggested 
which can command general, or even extensive, approbation ; mechanical ingenuity seems to 
have been thus far incapable of removing all the difficulties of having an opening or joint 
exposed to the action of the charge of powder. Prussia is the only large State in which an arm 
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of this kind has been extensively adopted for the military service, and the absence of any imi- 
tators of her system in this respect seems to be a tacit acknowledgment of the general disapproval 
of it in other countries. 

Experiments are in progress in the British service to test the comparative merits of the 
several breech -loading arms of American origin, such as Sharp's, Perry's, and Greene's, which 
are also on trial by our own troops. 

3. The method of expanding the ball by striking it with the rammer whilst supported on 
the mouth of the chamber, or on the top of a stem screwed into the chamber, has met with very 
great approval in Europe, having been extensively adopted in France, Belgium, Russia, Sardinia, 
Austria, Prussia, and nearly all the States of the German Confederation. The great ranges and 
accurate practice which have been obtained with the arms made on the Delvigne and tige 
systems, are attributed not only to the expansion of the ball into the grooves of the rifle, but 
partly also to the circumstance that the ball does not rest on the powder, and the latter is conse- 
quently not compressed by the ramming of the ball. The charge thus lying loosely in the 
chamber and occupying a uniform space, burns with greater effect and regularity than when 
compressed in the ordinary manner. But although these good results are produced in careful 
trials of arms on these systems, their use in the hands of troops in service seems to have developed 
serious objections to this principle. In hasty loading, the soldier is apt to ram the ball too 
slightly or too violently, either of which would cause irregular firing ; the same result is caused 
by the ball being displaced in ramming, so that its axis does not coincide with the axis of the 
barrel. The chamber is difficult to clean, and the deposit of dirt, after a considerable number 
of fires, reduces its capacity so that it can no longer contain the charge ; in which case some 
of the powder rests between the ball and its point of support, and thus interferes with its proper 
expansion. Whilst, therefore, the tige system is retained in some countries for the arms of 
special sharp-shooters, as in the new Austrian rifle for the third-rank men of the jager battalion, 
we find a very general desire to dispense with the use of the tige, and to adopt the system of 
self-expanding balls. 

4. The plan of making a rifle ball expand by the action of the powder, through the inter- 
vention of a conical plug, is mentioned by Mr. Greener, in his work on gunnery, written in 1831 . 
In 1840, Mr. Delvigne suggested the expansion of a cylindro-conical ball by the action of the 
powder on a hollow in the base of the ball, but the adoption of Captain Minie's method of 
expanding the ball by means of an iron conical cup placed in the cavity of the base has caused 
the name oi Minie hall to be generally applied to all the class of self-expanding balls, and that 
of Minie rifle or musket to the arms from which they are fired, although Captain Minie was not 
the inventor of any peculiar rifle. The Minie ball, properly so called, that is to say, the ball 
with an expanding cup or plug in the cavity of the base, (Plate 21, Fig 8,) was tried in France 
by a few regiments of chasseurs, but it has never been adopted for the general service, and as 
stated in a previous part of this report, comparative trials of this and other expanding balls are 
now in progress at Vincennes. The Minid system was tried with approbation in several countries, 
and has been adopted, with some modifications, for the new rifled arms of Great Britain. Besides 
the complication which the expanding plug introduces into the manufacture of the ball, an 
objection has been found to exist to the use of this plug, on account of its liability to be driven 
through the hollow part of the ball, leaving a ring of lead firmly adhering to the sides of the 
bore. This effect has been produced even with a plug of as light a material as cork, as stated 
by Mr. Wilkinson, of London, in his "Observations on Muskets, Eifles, and Projectiles ;" and this 
general result has been confirmed, by experiments with iron plugs, at Harper's Ferry Armory. 

Later experiments prove that the plug is not necessary to produce the expansion of a cylindro- 
conical ball, and that the action of the powder on the sides of the cavity in the base of the ball, 
or the "upsetting" of the lead of a grooved ball, is sufficient to cause the ball to expand into the 
grooves of the rifle. Austria and Saxony have adopted Mr. Wilkinson's method of expanding 
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the ball by means of deep grooves cut in its cylindrical part. The base of the ball being solid, 
this form has the additional advantage of being adapted also to the arms " a tige," which are 
used in those countries. Russia has adopted the Belgian grooved ball with a cavity in the base, 
and the experiments made by the United States Ordnance Department have led to a similar 
conclusion as to the most advantageous form of ball. In France the question is yet undecided. 
The grooves in the cylindrical part of these elongated balls have been found to conduce to the 
regularity and accuracy of their flight, as well as to facilitate the loading. They are therefore 
retained in all the patterns of expanding balls, except the English; notwithstanding the addi- 
tional complication of form, and consequently greater difficulty of manufacture, especially by 
machinery. A point which requires especial attention in arranging the form of the self-expanding 
ball, is the graduation of the thickness of the sides of the cavity in proportion, to the charge of 
powder, so as to prevent the hrealdng of the hall, without obstructing its due expansion. With 
this view, also, it is obvious that uniformity of windage, or space between the balls and the sides 
of the bore, is of groat importance in the use of these balls. Hence the necessity of making the 
balls by pressure in dies, (instead of casting them in moulds,) and likewise of introducing greater 
accuracy in the ■workmanship of the barrels of small arms. At the Arsenal of Vienna the 
variation allowed in the diameter of the bore is half a point, or 0.0038 inch. In the English arms 
it is said to be only 0.001 inch. At our armories the allowance of variation was formerly 0.01 
inch; but in the new arms it has been properly reduced to 0.0025. The same consideration 
operates against the use of the patch or an envelope of paper about the ball, which makes the 
windage not only greater, but less uniform than that of the naked ball. There can be little 
doubt of the correctness of Mr. Wilkinson's opinion, that the best mode of using the expanding 
bullets is to dip them in grease, and use them without patch or paper. But the supposed neces- 
sity of enabling the soldier to load his weapon without handling the ball by itself, has caused 
the general adherence, in European armies, to the old system of loading, by inserting the ball 
enveloped with the paper used in ibrming the cartridge — the only essential change being to 
grease the paper around the ball, and to protect the powder from this grease by putting it in an 
additional envelope of paper. A great objection to this method of loading, with the expanding 
balls, especially with those which are grooved, is that the paper is apt to be pinched by the ball, 
and to cause an increased accumulation of dirt ia the barrel, if it does not even produce a ruptue 
of the ball. If the paper remains attached to the ball in its flight, a new element of irregularity 
of motion is introduced. 

It is therefore with good reason that, in arranging the system of expanding balls for our new 
arms, the plan of loading with the greased ball, without paper, has been adopted. If service in 
the field should develop any serious inconvenience in this method of loading, it may be reasonably 
expected that ingenutity, aided by experience, will contrive a method of obviating the difficulty; 
either by carrying the ball separated from the powder, as the huntsman does, or by attaching it 
to the cartridge in such a manner that it can be easily detached without actually handling it 
separately. 

With the exception of the needle gun in Prussia, and the arm of the "'Cent Gardes" in 
Erance, both of which are loaded at the breech, and have the priming attached to the cartridge, 
all military small arms used in European armies are primed with the common percussion cap, of 
the English pattern, adopted in our service. The self-feeding primer of Baron Heurteloup was 
at one time adopted or extensively tried in Austria. The "Consol" system of priming (above 
described) was substituted for it, and has been used for many years; but all the new pattern arms 
have cones and locks adapted to the ordinary caps. Back-action locks are used in Fratice and 
Eussia, and were at one time adopted in England. But the new military arms in the latter 
country, in Austria, and Switzerland, have the front action or '''bar" lock, now generally 
employed in the finest sporting arms. 

With regard to the caliber most suitable for arms on the new system, no general, concur- 
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rence of opinions is evinced by the present practice of different countries; but there can be no 
doubt that, in several of the most powerful nations^ as in France and Russia, the decision of this 
question is, in a great measure, controlled by the actual state of their armament, and the great 
quantity of arms which have been accumulated in the arsenals, and which it is highly desirable 
to modify on the new system. It may be also that these powers hesitate to give up the advantages 
which attend the use of a heavy bullet, especially for long ranges; but notwithstanding these 
considerations, we' see that several great military powers have considered it advantageous to 
adopt a new caliber with the new system of rifled arms. Thus Great Britain, Austria, and 
Prussia have recently reduced the caliber of their arms to nearly the same standard, and this 
size has also been adopted for the new arms of the United States. 

Long ex^jerience in war appears to have produced a very general concurrence of practice, 
with regard to the weight of the infantry soldier's fire-arm. In order tliat he may not be over- 
charged with the burden of his equipments, it is generally agreed that a musket or rifle, for 
military purposes, should not weigh more than about eleven pounds, including the bayonet. 
The recoil of such an arm carrying an ounce ball, with a charge of 100 grains of jjowder, (our 
established charge for a smooth-bore musket, with a spherical ball, having 0.04 inch windage,) 
is as great as a man can conveniently bear in long-continued firing. Formerly, when a large 
charge was used for the musket, the powder was not so strong, the windage of the ball was 
greater, and withal the men were in the habit of throwing away part of the powder, because 
they could not bear the recoil of the piece. If, then, the same caliber is retained for the elongated 
ball, the weight being very much greater than that of the spherical ball, the charge of powder 
must be reduced in a corresponding proportion, in order to keep the recoil within suitable limits. 
From this results a decreased initial velocity of the ball and a corrresponding increase of the angle 
of elevation necessary for striking a distant object; with greater uncertainty of fire, and fewer 
chances of striking intervening objects, on account of the greater curvature of the trajectory; as 
is shown by experiments with these arms. It is true that the ball of larger caliber is less 
affected than the smaller by the resistance of the air, and consequently retains a greater force of 
impact at long ranges; but this superiority is chiefly appreciable at distances beyond 600 yards, 
when the fire of small arms becomes, at the best, very uncertain. On the other hand, by 
reducing the caliber of the arm, it becomes practicable to increase the proportional charge of 
powder and lead, without unduly increasing the recoil of the piece, or the weight of ammunition 
whicli the soldier has to carry. The ball, having a greater initial velocity, and a more advanta- 
geous shape than can be given to the larger ball, describes a flatter trajectory, and retains a 
greater force of penetration at moderate ranges ; and although the effect of the shot at great 
distances may be less fatal than that of the larger caliber, it can hardly be doubted that a ball 
of the size of that adopted for our new rifle arms will be effective to disable a man or a horse at 
as great a distance as the limit of distinct vision can enable a soldier to fire with any accuracy. 

In the use of these new arms of long ranges, the habit of a correct appreciation of distances 
in the field becomes highly imijortant to the soldier for the proper adjustment of the sight of his 
gun. Several kinds of mathematical and optical instruments have accordingly been proposed 
for the purpose of assisting in the prompt determination of distances; but it does not appear 
that much value is attached, by practical men, to the use of such instruments in war, especially 
on the field of battle, where circumstances are obviously unfavorable to their application. The 
French Stadia, for this purpose, is well known ; it depends upon the unaided eye-sight, and 
cannot therefore be useful beyond the moderate distance of distinct natural vision. The optical 
Diastemeters, of Messis. Porro, Chevalier, and others, assist the sight by having the necessary 
apparatus attached to a portable telescope, and may perhaps be sometimes useful to the staff- 
officer in reconnoitering, when he can give the requisite attention to steadying and adjusting the 
instrument; but for judging of the distances of troops, during the movements of an army, the 
most practical method seems to be that adopted in the English school of intantry practice, viz: 
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that of exercising the soldier to observe carefully the appearance of a man at different known 
distances from him, noting at each distance the particular circumstances which he can distin- 
guish in the person, costume, or equipments, and then verifying and correcting his judgment by 
estimating the distances of men placed at intervals unknown to him. We were told, that by 
this practice, the men become very expert, after a few lessons in estimating distances ; their 
emulation is excited, and their zeal and attention stimulated by the distribution of medals and 
other rewards to the most skillful men. Although great progress has undoubtedly been made 
of late years in the improvement of military fire-arms, both in Europe and America, the matter 
may still be consisdered to be in a transition state ; and prudence would therefore dictate to us to 
proceed, as cautiously as circumstances permit, with our changes, until our own experience, or 
that of others, with arms in actual service, shall have satisfactorily demonstrated the superiority 
of some one method of altering the existing arms and ammunition. The successful use of the 
" tige" rifle by the French, in Algeria and in the Crimea, has not prevented experiments from 
being still carried on in France for substituting a more convenient and advantageous kind of 
arm and ammunition ; and the first trial of the new British rifle in battle caused a change to 
be made in the ball, which had been adopted for it after many experiments at home. 

During the late war in Europe the great body of the infantry of all the armies engaged used 
the ordinary musket ; and this circumstance, combined with the limited scale of operations in the 
open field, did not allow of a full trial of the effect of the new arms, and of their influence on the 
tactics of armies ; but the protracted siege of Sebastopol served to develop the importance of these 
arms of long range, as an auxiliary, in both the attack and defense of places. In proof of this, 
it is only necessary to refer to the extraordinary means used by the besiegers and besieged to 
protect their gunners from rifle-shots, which could be fired with sufficient precision to enter an 
embrasure at 500 or 600 yards, and which were effective at even a much greater distance; or to 
mention the annoyance and loss caused to the besiegers by Russian riflemen posted in the little 
advanced entrenchments commonly called "rifle pits." 

A. MORDECAI, 

Major of Ordnance. 
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Science has within tHfeiiast .ten years successfully applied itself to the improvement of 
infantry fire-arms, and as the result of experiments stimulated hy the introduction of percussion 
arms, thirty years ago, three systems have heen originated and, with more or less modification, 
brought into use. 

Whether military art was right in. entirely abandoning the improvement of the smooth-bore 
arms, or whether experiments should not in time be instituted with these also, in reference to 
increased accuracy and force, and with improved shape of ball, is a question, the solution of 
which may be adverted to by the way ; merely remarking now, that whoever desires to make 
use of the distant fire of skirmishers^ recurs at once to the use of the rifled arm. 

The smooth-bore arms have, on the whole, undergone but slight modific|tions since the first 
settled French model of 1*1*11; and though they may have diff'ered in details in the various 
European armies, they have agreed very generally in the caliber of 0.69 inch, and in the use of 
the spherical ball. 

Though in these pages the systems thus far known are treated of in ,,the order of their 
appearance, so as not to confuse the origin and historical development of fire-arms, they may 
yet be classed, notwithstanding the, chequered advance of improvement in the construction of 
rifled arms, into three systems, according to their principles, which will be briefly sketched. 

The first may be called the system of the normal form of the ball. To this belong the Swiss 
system, including that of Wild, the French Minie, the English Wilkinson; and in short, all 
those who simply insert the ball, and endeavor to preserve it in the shape in which it has been 
carefully designed? 

The second may be ternled the system of uniform disfiguration of the ball, in which the ball 
undergoes in ramming, a regular an(^onstant change of form before it is fired. This system, 
to which indeed all rifled arms belonged that were loaded with patched balls, is now represented 
by the system of Thouvenin, and its modifications ; the round ball being now scarcely anywhere 
used as a missile for military service. 

The hreech-loading may be regarded as a third system, holding a middle place between the 
other two, in reference to the shape of the ball after the loading and after the firing. The ball 
is unchanged in the loading, but after the ignition of the charge is driven into the narrow part 
of the barrel, where it undergoes a change of shape against the sides of the bore, which is neither 
identical with that produced in loading nor that ^ected by the gases. To this system appertain 
the French wall piece, the Norwegian and Swedish breech-loading guns, and the Prussian needle 
gun, and the revolver, though the mechanism of these may vary essentially. 

The construction of the bore of the rifled arms has undergone the most vital changes as well 
in the several systems as in its gradual development in relation to the numbers, breadth, and 
depth of the grooves. Beginning with twelve, eight, and even two grooves, all three systems 
have adopted, as most effective; four grooves, with nearly equal width of lands whilst the first 
system only increases their depth toward the breech. The increase of width in the same direction 
has been abandoned, as not being of the same utility. 
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It is also to be observed, that an increase of caliber toward the breech, of one thousandth 
part of an inch, is regarded in several' services as useful, and of especial service for arms intended 
for expanding and compressed balls. 

It appears also, that the twist of the grooves in the bore should be reduced to a minimum. 
The inflammation of the charge by percussion, infers an accelerated development of the gases, 
and a consequently accelerated action on the ball ; and these conditions would seem to require 
the greatest possible length of twist, to insure the maximum accuracy and force. 

The shape of the ball has however undergone the most marked changes. 

Though the theory of the rotation of the round ball had for a long time taken into consider- 
ation the effect of the air's resistance directly on the ball, as well as that caused by the eccen- 
tricity of its figure, it is only within the last twenty years that the fullest evidence has been 
obtained, that the ball from a rifle does not rotate in the sense in which that expression was 
ordinarily understood. The rotation of the ball from a rifle is a motion about an axis, 
impressed on it by the twist of the grooves ; and it is pretty well settled that a rotation about 
the center of gravity occurs only as an exception, due to a faulty construction of the missile or 
some accidental circumstance. 

The arrow motion of the ball seems to be irrefutably established in the triumph of the 
elongated ball over the round one ; and although the theory may have objections to encounter, 
even the sceptical enjoin as of the first consequence, to place the center of gravity as far to the 
front as possible, to employ the parabolic rather than the simple conical form of pointed ball ; 
and to provide the ball with grooves or "connelures," the essential influence of which in 
directing the heel and point of the ball is acknowledged. 

The requisitions which are now made on rifled arms are a consequence of the accuracy and 
force they possess at a distance — requirements which have only of late been made of small arms — 
and have constituted the riflemen and sharp shooters who use them, a powerful support to the 
artillery, whose advance they cover. ******** 

The authorities consulted in this work were the School of St. Omer, on the report of Lieutenant 
Panot; the "Supplement of Small Arms," of Major Schnolzl; the "Small Arms of the Eoyal 
Hanoverian Army," of Captain Giindell; "Handbook relating to the Small Arms of the im- 
perial Austrian Infantry Eegiments," by First Lieutenant Dub; "Guide to the Science of Small 
Arms," by Eiistow; "Eeports in the Observer, of March, 1852;" the Swiss and German 
"Military Journals;" the" Archives of the Eoyal Prussian Artillery and Engineers," &c., &c. 

Should I succeed, in this essay, in serving any of my comrades in arms, one of my most 
constant aspirations will be fulfilled. 

Dresden, April, 1855. 
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EXPLANATION OF THE PLATES. 

Figures. 

System of Delvigne, the flattening of the ball, and section of the muzzle lab 

Pontchara's pointed ball, sabot, and patch 2 

Thierry's ball, (cylindro-spherical) f. ^ 2 

Delvigne 's ball, (cylindro-conical) 4 

French chambered rifle, 1840, of the Delvigne-Pontchara system 5 o 6 

Austrian chambered rifle, same system, altered by Earon Augustin Gab 

Ball for the same, after ramming i „.;. 6 c 

Austrian primer, (Ziinder) , .a. 6 d 

Oval Bores — ' ,v ' 

Brunswick oval arm, cross section of chamber and muzzle ■.'. 1 a b c 

Brunswick oval ball , 8 

Brunswick patched ball "^ 9 

Brunsvirick rolling ball ; 10 

English oval arm, muzzle .«, 1] 

English belted ball 13 

Hanoverian oval gun, muzzle 13 

Patch ball to same ^^. 14 

Rolling ball to same '. 15 

System of breech-loading — 

Specimen of the beginning of the eighteenth century 16 

Prussian needle-gun, longitudinal section, and muzzle 17 n 6 

Parts of the needle-gun — j ,,|. a 

Cylinder ....M.... '...3g. 18 

Longitudinal section of chamber |^. 19 o 

Exterior of the chamber ....• 'xi, 19 !i 

Needle-pipe of the chamber 'X'. !^i .' 19 c 

Handle of the chamber '. 19 d 

Locket, left side, longitu^al section .|,. 20 a 

Locket from below ^ ....ft ^ 20 6 

Side view of the main spring '. 21 

Needle-socket, longitudinal section 32 

Needle-stem and needle A. 23 

Spiral spring .....3,. 24 

Sear spring, from above and from the right side 25 a 6 

Trigger 25 c 

Mechanism of the needle-gun, cocked .„ 26 a 

Mechanism of the needle-gun, discharged 26 6 

Prussian pointed ball for needle-gun 27 

Paper for the sabot, (reduced scale) 28 a 

Same, rolled up 28 b 

Pressed sabot 28 c 

Cartridge for needle-gun 29 

Norwegian breech-loading gun, and section of muzzle 30 a 6 

Chamber for same, and lever 30 c d 

Same, opened for loading 31 

Norwegian breech-loading ball and ejSfridge 32 a b 

English revolver of Adams & Deane, side^jew 33 a 6 

Ball for same 33 c d 

Delvigne's cylindro-conical ball, improved by Minie 34 

System of Thouvenin — 

Breech-pin of this system 35 

Ball of Tamisier 36 

Ball cast with grooves 31 ab c d 

Trajectory of the pointed and of the round ball 38,39 

French tige rifle, hausse, ball, and cartridge 40 a !i, 41,42 

Cross section of progressive grooves 43 re 6 

Belgian tige rifle, hausse, ball, and cartridge T. 44 a 6 c, 45,46 
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Figures. 
System of Thodvenin — Continued. 

Prussian tige rifle, Delvigne-Thouvenin system 

Hausse and pointed ball for same ■ 

Prussian wallpiece, Delvigne-Thouvenin system : 

Ball and cartridge for same 

Bavarian tige rijie, Thouvenin system 

Ball and cartridge for same 

Saxon Jdger rifle, Delvigne-Thouvenin system 

Ball for same 

Saxon riflea musket and hausse, Thouvenin system 

Balls of the first and second kind and cartridge 

"Back action" lock of the rifled musket 

Mecklenburg gun for the pointed ball 

Ball, cartridge, and pattern for the cylinder , 

Hanoverian T-grooved tige rifle 

Eight-grooved tige rifle, ball, and cartridge 

Oldenburgh Thouvenin gun, ball, and cartridge 

Pattern for cartridge cylinder of same 

Missau tige gun, ball, and cartridge 

Sardinian gun, ball, and cartridge 

Bersaglieri rifle and ball 

tSustrian pointed ball, cartridge, and primer/or chambered rifle 

Luxemburg tige rifle, muzzle, and ball 

Russian ball for the tige gun and cartridge 

Russian two-grooved gun and pointed ball 

The MmiE System — 

Cross section of chamber and muzzle 

French Minie ball .„.. 

Baden Minie ball and culot ^IfiS^-'^^." • 

Mtssau Minie ball and cartridge "•'^w^Sti: 

English Minie ball and cartridge .i,1^ akSK BS'. 

English balls of Purdy, Lovell, Lancaster, Wilkinson .■si7..i...^^K^_|». 

English Enfield-Fri^chett rifle and ball ».*IHJnj^ 

Altered ball for the English Minie gun of 1851 y>jsj.4^B7!T!T7.. 

Sections at chamber and muzzle of a Spanish barrel ''"'#111 'ttft' 

Spanish Minie ball .VS.;..?Sffl, 5v^- •■ 

Cross-sections of above barrel at chamber andmuzzle, with progMssive^Boves....'.. 

Altered Spanish Minie ball.. j^nHLy 

Cross-section of a Belgian Minft'barrel •.....^....?.. 

Belgian Minie ball and culot ; 

Altered Belgian ball of Timmerhans 

Belgian Minie gun, hausse, and cartridge 

The Swiss System — « . ^'Ijli 

Swiss federal rifle and hausse ^^ 

Swiss ball and patch, and without patch 

Ball and cartridge of the Swiss Jager rifle 

Danish double cartridge and pointed ball 

Incidence and deviation of air currents with the cylinder, (double size) 

Incidence and deviation with the other forms 

Incidence and deviation of the same having oblique positions 112, 113, 114, 115, 116 

Trajectories of pointed and spherical balls U7 
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I. A. Glance at the Chief Defects of the Smooth and G-eooved Arms. — On the Grooves and 

Chaegbs. 

The improvements and discoveries recently made in infantry arms are mainly the result of 
endeavors to diminish or entirely eradicate the chief defects of the arm hitherto used, which, in 
the smooth bore, are the limited range, and in the rifle, both that and additional difficulty in 
the loading. 

Before entering on a minute examination of these improvements and discoveries, it is proper 
to advert to the causes of the defects just referred to. 

The smooth bore has a considerable windage to facilitate the loading, which prevents the 
ball, when in its place, from filling the bore, and admits currents of the generated gas at its 
side. This occasions a pressure of the ball against the side of the^bore opposite, and not only 
causes it to assume aa irregular rotary motion, but mates it describe a path not coincident with 
the vertical plane through the axis of the bore, to the great detriment of its accuracy. 

In ,the rifles, it is true, the windage was destroyed by the use of a tight ball ; but this 
retarded the loading, and made it so laborious as to make the firing much slower than with the 
smooth bore. Besides, i^rolonged use the strength of the men was too much tasked to admit 
"of a steady aim. The shape of the ball was also injured, which has a vital influence on the 
accuracy and range of the missile. 

These defects of both species of arms became the more obvious as the effort was made to 
increase their range and accuracy, without, at the same time, greatly increasing the charge or 
elevation. 

The question propounded at this day is to find a system that shall combine the advantages 
of the smooth bore and rifle without having their manifest defects, to which end the following 
chief requisites are to be kept in view : 

1. Increased facility of loading. 

2. Increased accuracy and range. 

3. The charge. 

4. The inclination of the grooves. 

5. The diameter and form of the ball. 

As the first two conditions depend on the last three, it will be proper, before presenting the 
solutions which each of the systems offers, to examine more closely what depends upon the 
grooves. 

The use of grooves has so much advanced the accuracy and force of small arms, that for the 
last half century they have been used in increased proportion for purposes of warfare ; and a 
weapon which had formerly but an isolated existence, has attained, through improved construc- 
tion, and the adoption of the pointed ball, universal favor. It is worth while, therefore, to trace 
more minutely their origin, and to examine their peculiar adaptation to service arms. 
24 m 
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The grooves in use in Germany in the latter half of the fifteenth century were the result of 
endeavors to augment the accuracy of the arms then in use, in which, on account of the great 
windage* of the hall, they must have heen extremely defective. Cartridges not having yet come 
into use, the hullet was not then, as now, enveloped in the paper of it. which would have assisted 
in destroying the windage, hut was attached hy its sinking head ; nor did the wooden drift or 
rammer avail much in this respect. The hore was, therefore, furnished with a certain numher 
of furrows or grooves running straight along the hore — that is, parallel to its axis ; the hall 
being at the same time adapted more nearly to the diameter of the aaliber. 

The accuracy was, however, so little increased hy these means, the improvement heing only 
sensible at short distances, as to have but little advantage over that of the smooth bore, whilst 
the loading became so difficult from the increased caliber of the hall as to be nearly impracticable 
after a few rounds. By the introduction of the straight grooves the discovery was made, how- 
ever, that the ball obeyed the grooves, and followed in its flight the direction of the axis of the 
bore. These observations may afterwards have caused a certain inclination to be given to them, 
the twist of which the ball must equally follow in the bore and retain after quitting it. The 
ball which in the straight grooved barrels received but one motion, that of progression, had thus 
a second motion impressed on it, the rotary or screw-like movement, by which it overcame with 
greater ease the resistance of the air. The ball was again reduced in its diameter ; but in order 
to retain the advantage of the small windage, resort was had to greased patches, in which the 
ball was enveloped before loading. 

With the greatly increased accuracy attained through the grooves, various weapons of the 
kind made their appearance, hearing such names as "target" and "deer rifles," &c., and 
adapted rather to the pleasures of the chase and the pastimes of target shooting than to actual 
service, for which they were also unsuited by their costliness. Not until the end of the sixteenth 
century do we find these arms (Zielhiichsen) in small numbers in the arsenals of fortresses, and 
used only for defense. 

It was not until a later day, and first of all in Germany, that this weapon was much 
esteemed among the gentry ; and not until the close of the eighteenth century that its merits 
caused it to be placed in the hands of a few troops. The great popularity it has attained in 
later times is to be ascribed chiefly to the use of the pointed hall. Let us now examine the 
different kind of grooves, and what is required of them in a service arm. 

We have seen that the inclination of the grooves impresses on the ball, whether round or 
elongated, a motion other than the forward one produced by the action of the generated gases, 
which is one of rotation, in a degree greater or less, according to the inclination of the grooves. 
From this it would seem to follow that as the inclination or twist of the grooves is increased, or, 
which is the same thing, the angle diminished, the rotation of the ball would increase in the 
same ratio, and the accuracy of the arm improve in like measure. Theory would undoubtedly 
lead to this conclusion ; but here another circumstance interposes unfavorably, which is the force 
of the gases themselves which act upon the ball. With too great a twist to the grooves, the 
ball which, in consequence of every impulse, endeavors to advance, cannot overcome the oppo- 
site and increased force of friction with sufficient celerity. We must also add that the lead 
which has been driven into the grooves in loading, in the shape of little ridges that serve as 
guides to the ball, is not strong enough to oppose the resistance to the impulsive force of the 
gases, necessary to keep the ball in the grooves. As a consequence the lead is torn off", leaving 

» On thia point, information may be found in Geyn's " Treatise on Musquets, &c.," and in Von Wallhausen '3 " Art of 
War." At the close of several directions we read : " And on top of the ball place a wad of tow or hair, or anything conve- 
nient; and see that you do not forget this matter of the wad, for it often happens, when the ball is large enough, as it ought to 
be, to roll in of itself, and you omit this wad on top of the charge, it will play you the trick of rolling out, and when you think 
you are going to bring down your enemy, you are only blazing away with harmless powder." 
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the ball without the direction required to produce rotation. A too great twist in the grooves 
diminishes also the initial velocity by the friction engendered, and consequently the range. 

Hence it is. evident that the degree of inclination has its limits, beyond which the advan- 
tages of twisted grooves are lost. The inquiry next arises as to what inclination is most 
suitable. Here, however, estimates founded on theory are indeterminate, there being too many 
causes, such as charge, length of barrel, depth, breadth, and even the kind of groove, which 
exert a greater or less effect ; and hence it is that rifles of such various threads give results 
almost identical. This question can only be determined by actual experiments, in which the 
length of barrel and weight of charge must be prominent considerations, the latter being so 
regulated with reference to the former, that its inflammation may be complete when the bullet 
reaches the muzzle. So much is, however, certain, that too great an inclination of the grooves 
is prejudicial to the range and the penetration. We must endeavor rather to give the ball a 
lower and hence a more extended trajectory, and on this the shape of the ball has the greatest 
possible influence. 

Let us next examine the accessory circumstances which exert an influence ; and first, the 
charge. 4* 

, ^ In the determination of the charge we must reflect, in the first place, that the combustion 
of the powder, and consequent development of its strength, should be complete when the ball 
has reached the vicinity of the muzzle ; a consummation influenced by the length of the barrel, 
' quality and kind of powder, inclination^ number, and depth of the grooves, not forgetting that 
too heavy a charge may force the ball over the lands. In the second place, the accuracy and 
penetration must be the greatest possible. On this point it has been pretty well established, by 
experiments for the purpose independent of each other — in France under Colonel Pontchara, in 
3.835, and in Belgium under Colonel Timmerhans, in 1839 — that a medium charge, compre- 
hended between four and six grammes, (sixty-two to ninety-three grains,) insured an adequate 
range and accuracy with a good barrel. A smaller charge than this is not desirable, as it makes 
the elevations too great and incommodes the aim. And, thirdly and lastly, the recoil is to be 
considered, which, while it cannot be entirely avoided, exercises a certain influence on the 
accuracy^ and must not be made excessive by a large charge. This again requires a medium 
charge. A suitable angle for the butt, and a proper weight for the weapon, assist in diminishing 
the recoil. 

The charge best suited to attain great range and accuracy being ascertained with some 
certainty, regard must next be had to the length of the barrel, which must fulfill the condition 
of a military weapon ; that is, must be of a length and strength to admit of the fire of two ranks 
without danger to the front rank, and to form with the bayonet an offensive weapon which may 
be used without over fatigue. 

The grooves differ in respect to the kind of twist, and in their departure, in a greater or 
less degree, from an uniform depth. They are classed into three kinds : the common, the para- 
bolic, and the progressive grooves. 

The common grooves proceed (supposing the bore to be developed) in right lines at a given 
angle from beginning to end. These are in general use, and recommend themselves especially 
for service arms by the ease with which they are constructed. 

The parabolic grooves, under the same supposition in reference to the barrel, exhibit, on the 
other hand, a line of increasing curvature ; that is, they begin at the chamber with a slight 
inclination, which increases to a given angle at the muzzle. The end proposed by this is to 
impress an increased rotation on the ball by degrees, and thus avoid forcing it over the lands. 
They are only used in fancy arms, and seldom even then, the fabrication being attended with 
considerable difficulty. According to experiments instituted, the parabolic curve, even with a 
slight twist, in which the first part departs but little from a right line, gradually assuming a 
greater twist, is inferior to the common groove. The explanation of this is, that the lead of the 
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ball which has heen pressed into the grooves must change its shape at each moment of the 
advance of the ball, if it keeps in the grooves ; it is hence easily forced over the lands^ to the 
detriment of the range. 

The progressive grooves are those which are deeper at the breech than at the muzzle, where 
they almost disappear ; but they preserve an uniform twist throughout their length. They 
have lately been adopted into the Minie system with advantage. Their object is, by the advance 
of the ball, to make it take a stronger hold on the grooves, an object undoubtedly attained. 

Grooves, besides, vary essentially in their cross-section, being either square, triangular, 
rounded, or saw-teeth. 

The square grooves form on either side, where they meet the lands, straight sides and sharp 
edges ; and their defect is that the ball is forced into them with difficulty, and experiences great 
friction. Besides, they permit the dirt to accumulate in the angles, whence it is removed with 
difficulty. 

The triangular grooves have the cross-section of an isosceles triangle, and are used only in 
sporting arms. 

The rounded grooves have the shape of a quadrant, the land being where, two adjacent 
grooves are separated by a narrow strip, which serves as a sufficient guide to the ball. These 
are best adapted to service, because, in the first place, the bullet in ramming more easily enters 
the grooves ; secondly, because the sides do not create friction in the same proportion as the 
sharp ones ; and, thirdly, because the dirt does not readily Jodge in them, and is more readily 
removed. 

The saw-teeth (cremaillere) grooves present on the one side an abrupt face, and on the other 
die away on the land ; that is^ they offer a square edge to the rotation of the ball, whilst the 
opposite side meets the land at a very obtuse angle. They have found favor in scarcely any 
service. 

The hair grooves need no explanation, as they are not at all adapted to military uses. 

As various as the form is the number of the grooves. Formerly it was the belief that an 
accumulation of grooves gave greater accuracy. This is, however, not found to prove true, as 
they produce friction, which, by diminishing the initial velocity, shortens the range ; and, by 
being narrower, they also become more difficult to clean. The number formerly ranged from 
sis to twelve, but is now reduced to from four to six, a limit recognized as most suitable for 
military purposes, since it admits of loading easily, without interfering with the desired 
accuracy. An odd number is affirmed by some to be most conducive to accuracy, for the reason 
that in this case there will be a land opposite to each groove, thus avoiding long and short 
transverse axes alternately, which will not be the case with an even number. For the same 
reason such a barrel will be more easily loaded, and the center of gravity of the ball less readily 
deranged. But their construction is more difficult and tedious, for which reason they are seldom 
used. 

The proper depth of the grooves is quite as important a consideration to the effectiveness of 
a rifle as any of the foregoing. With grooves too shallow the ball is no longer secure in its 
direction, and the slightest excess of charge will force it over the lands. Equally prejudicial is 
too great a depth, which prevents the lead from being driven to the bottom of the grooves 
without crushing the powder and disfiguring the ball. The grooves not being well filled, it 
follows that a portion of the gases will seek to escape, thus exerting, in the first place, an 
unequal pressure on the ball ; and, in the second place, losing the effect of a portion of the gas ; 
both of which will have an injurious influence on the trajectory of the ball after it leaves the 
piece, since the ball at the instant of quitting the muzzle is unequally acted on, and the gas 
escaping at any point, throws the ball to the opposite side. These causes impair both the 
accuracy and the range. 

A depth varying from 0.011 inch to 0.019 inch may be assumed as most suitable for the 
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pointed ball, loaded without patching. This, on the one hand, will not require the hall to he 
too heavily rammed, and, on the other, secures adequate control over it, so that it does not strip. 
The diminution in the jiumher of the grooves introduces the consideration of the relation 
between breadth of grooves and lands. In earlier times, when the ball was driven home by the 
aid of a mallet, a land narrower than the grooves was introduced, it being thought that the ball 
thereby took a better hold on the grooves. This consideration was applicable then when a 
greater inclination of the grooves was used, which would be likely to cause the ball, under the 
effect of a heavy charge, to strip. Now, however, that the twist of the grooves, as well as their 
number, is diminished, it is the better opinion that a groove narrower than the lands is in many 
respects preferable, for the diminished number has, in the first place, widened the former, and, 
in the second place, the repairs incidental to an arm in service, such as re-rifling, &c., might 
soon make them too wide. 

II. The System op Dblvigne. 

As early as 1828, a French officer, Captain Delvigne, not satisfied with the principles 
prevalent throughout Germany, relative to the rifle loaded with the tight fitting ball and patch, 
proposed a new system, and thereby gave the first impulse to the essential progress recently 
made in the armament of infantry. His system was as follows: the bore had twelve shallow 
grooves of pretty rapid twist, the breadth of which nearly equaled the lands, and the breech- 
pin was chambered in such a manner as to leave a rim projecting about the bottom of the bore. 
This chamber, the diameter of which was thus smaller than the bore, served to receive the 
powder without, however, being filled by it, whilst the rim prevented the ball from being 
rammed down on the powder. The windage allowed the ball to enter the bore freely. A 
further advantage of this rim, combined with the limited windage, was, that the center of the 
ball had a position in the axis of the bore. With three blows of the rammer the windage 
disappeared, and the lead was driven into the grooves. 

This method of loading required no exertion of strength, nor any aid such as hammer and 
drift, but it entailed other injurious consequences. The upper part of the ball was flattened 
under the blow of the rammer, whilst the lower was driven into the chamber, thus greatly 
changing its shape, and by the forcible projection into the chamber crushing the powder. The 
latter circumstance, too, took away the required empty space between the powder and the ball. 

These injuries to the powder and ball must necessarily have impaired the accuracy of the 
weapon, and the entire closing of the chamber increased the recoil. Delvigne maintained in a 
publication made in 1843, " Sur I'emploi et les effets des projectiles cylindro-conique evidees," 
&c., that the flattening<of the ball increased the centrifugal force, and thereby its accuracy. 
How far this opinion is well founded, we will not now inquire, merely remarking that the 
flattening of the ball causes it to take up an unsteady tremulous motion. 

III. The System op Pontchara. 

To obviate the.flattening of the top of the ball. Captain Delvigne countersunk or cupped the 
head of the rammer spherically to the depth of 0.078 inches ; and to prevent the ball from being 
driven into the chamber. Colonel Pontchara added a wooden cylindrical sabot, which was hollowed 
out at one end to receive the ball, and enveloped at the other by a greased patch coming half way 
up its sides. (Fig- 2.) This was to facilitate the loading by removing the dirt. These contri- 
vances only partly fulfilled their object, however ; for, the bore not being well cleaned by the 
patch, the sabot either stuck fast or was broken in the ramming, causing still a change of figure 
in the ball. New shapes of balls were thereupon proposed by Colonel Thierry and Captain 
Delvigne, experiments with which gave still less favorable results. The ball of the former was 
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cylindro-spherical. (Fig. 3.) It was at first approved, but experiments instituted at St. Omer 
being highly unfavorable to it, the common infantry cartridge, with a charge of seven grammes, 
(108 grains, troy,) was substituted, to be in its turn abandoned. Delvigne's ball was cylindro- 
conical. (Fig. 4.) Both these new balls had a cavity extending from the center of the base 
upwards, partly to prevent the intrusion of the ball into the chamber, partly to diminish its 
weight. 

In September, 1841, experiments were made at Liege, by a board of Eussian and Belgian 
officers, with a Delvigne rifle with the cylindro-conical ball, a French arm with the Thierry ball, 
finally an English two-grooved rifle with the belted ball, the results of which were highly 
favorable to the system of Delvigne. Soon after, experiments were also made in France with 
the Delvigne rifle and its cylindro-conical ball, as well as with the Pontchara ball and sabot, 
before described, (Fig. 2,) which, however, did not result to the advantage of the former, and 
made way for the adoption of the latter. 

The causes which prevented these balls from giving results more satisfactory were in the 
first place the erroneous position of the center of gravity, which lay too far back, causing the 
ball constantly to deviate through the action of the grooves, and oftentimes to fail in reaching 
the mark point foremost; and second, the little resistance opposed by the cylindrical part to the 
air. Eesort was then again had to the Delvigne-Pontchara system, despite its known defects, 
and it was adopted in France, Belgium, and Austria, and, with some modifications, has been 
retained in the service last named. 

IV. The Delvigne-Pontchaea System. 

This arm, known as the "chambered rifle," with which ten battalions of French troops were 
armed in 1840, was of the following construction: (Fig. 5, a, h.) The barrel was 30.44 inches 
long, had four grooves, 0.23 inch broad and 0.019 deep, with one eighth of a turn in the length of 
the barrel, or an inclination of 89° 44' 15". The caliber was 0.669 inch, the breech-pin had a 
chamber with a depth of 2.05 inches, and a diameter of 0.55 inch, which held 6J grammes, 
(96.43 grains,) and the rim of the chamber projected 0.027 inch beyond the lands. The ball had 
a diameter of 0.64 inch, and weighed 395 grains, and its windage 0.029 inch. The length of this 
arm, without sword-bayonet, was 47.58 inches, and the weight without bayonet 9.918 pounds. 
The breech sight consisted of a fixed or standing sight and a leaf with several notches for difierent 
distances. 

In 1842, this model, having stood the test of service but indifferently, was changed for the 
following: Length of barrel 33.92 inches, caliber 0.688 inch. The chamber in the breech-pin was 
the same as the foregoing, and there were the same number of grooves, with the same breadth, 
depth, and turn, or an inclination of 89° 44' 39". The diameter of 1fche ball was 0.669 inch, 
and its weight 452 grains ; the charge was 96 grains. 

About the same time, when the experiments with these rifles had resulted successfully, the 
Belgian light infantry were provided with a rifle of this sort, the barrel of which was 36.03 
inches long, its caliber 0.669 inch, and it had six shallow grooves. The chamber was 0.57 inch 
diameter, the windage was the same as that of the French model of 1842, the charge 66 grains. 
The cartridges for the French and Belgian rifles were pasted their whole length, and also over 
the ball and sabot; the latter has a patch, the former lies in contact with the powder. 

The Delvigne-Fontchara System, as altered by Baron Augustin. 

In Austria this system was received with equal attention ; but it was so modified by 
Baron Augustin as to dispense with the wooden sabot. The breech-pin, instead of having the 
rim heretofore used, was so reamed out as to give the ball a firm bed, without impinging on the 
powder, from which it was separated by a considerable space. 
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The preservation of this space is essential, as it conduces to the complete ignition of the 
powder instantaneously with the movement of the ball, every point of which is thereby eq^ually 
pressed. As a consequence of this equal and central effort of the gases, the ball follows the 
grooves more smoothly, and is not so easily driven over the lands. 

The barrel of this Austrian chambered rifle is twenty-six inches long, and is terminated by 
a breech-pin bored out to a diameter of 0.48T inch, and a depth of 1.55T inch. The bed of the 
ball is reamed out to a depth of 0.11 inch. The empty space between powder and ball isO.229 
inch. The bore has a caliber of 0.713 inch, with twelve grooves, which have half a turn in 
the length of the barrel, or an inclination of 88° 43' 19", and a depth of 0.014 inch. Th|_, 
breadth of the groove is nearly equal to the lands. The ball has a diameter of O.TOl inch,' and 
a windage of 0.014 inch, (Fig. 6, a, i.) The charge is sixty-two grains. The ball shown at 
Fig. 6, c, weighs 309 grains, and is loaded without patch, being, however, first greased in a 
leathern bag. 

»It may here be observed that^ in 1841, the Austrian infantry received the Oonsol or 
percussion primer lock, as altered by General Augustin, in place of the flint lock, from which it 
differed, as well as from the subsequent percussion lock. In this arrangement, the barrel has 
no touch-hole ; but in place of it, a horizontal projecting cylinder, (Fig. 6, a,) which contains 
the vent, and which rests on a pan similar to that of the flint lock, fastened to the lock plate. 
This pan is closed over the cylinder by a spring lid, having a hole in the top, and a plug 
passing through it; the plug having something like a screw head, and tapering to a square 
end. As soon as the primer is inserted, and the lid closed down on the pan, the plug rests 
lightly on the match by its own weight. The hammer being heavy, descends with great force 
on the head of the plug, driving it into the priming, which is thereby exploded. The primer 
(Ziinder) is itself made of thin sheet brass, simply rolled together, which contains the priming 
of fulminate of mercury. This little tube (Fig. 6, d,) is 0.81 inch long, and 0.08 inch diameter. 
One end of it is pinched, and receives a fine brass wire, by which it is handled and fastened to 
the cartridge. 

V. The Oval Eifle. 

Meantime similar endeavours in Germany to improve the arms of the infantry became 
known. In 1831, Major Berner presented a new system in Brunswick, which was to unite the 
advantages of the smooth-bore and rifle — the ease of loading of the first with the accuracy of 
the second. 

To this end, he gave the barrel a length of 39.64 inches, and a caliber of 0.62 inch, with 
two opposite shallow grooves 0.02 inch in depth, having a twist of three fourths, or an inclina- 
tion of 88° 56' 6". The breadth of these was so arranged as to be 0.54 inch wide at the 
chamber, and for a distance of 5.153 inches. From this out they were only 0.287 inch wide, 
and were a flat oval, (Fig. 7, a 6 c) The windage was 0.01. The barrel, furnished with a 
standing sight and three leaves, was closed with a patent breech. 

The balls for this arm were, first, patched balls; and, second, rolling balls. Both at first 
received an oval form, (Fig. 8.) They were formed in the same manner, of two parts, not 
quite hemispheres, the largest diameter being for the patched ball, 0.66 inch, and for the last, 
0.59 inch ; and the smaller diameter for the first 0.61 inch, and for the last 0.56 inch. In spite 
of the somewhat favorable results of experiments, these forms were soon abandoned for the 
simple sphere. Then the patched ball had a diameter of 0.61 inch, and the rolling ball 0.59 
inch. The charge for the first was sixty-seven grains, and for the last eighty-four grains. The 
weight of the arm, without bayonet, was 10.31 pounds. 

The experiments were also pretty favorable with these balls, though inferior, especially 
with the rolling ball, to those of the oval ball. The cartridge of the patched ball (the paper of 
which was red, while that of the rolling ball was blue) had a wad between the powder and the 
ball. The patches were carried separately in a pouch. 
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This arm, known by the name of the "two-grooved Brunswick infantry," or " oval rifle," 
has the advantage that it can he used as rifle or musket, and excels the common and the Delvigne 
rifle in range and accuracy ; but has itself been surpassed by the still greater accuracy and 
symmetry of action introduced in the construction of later systems. 

In Oldenherg the infantry were likewise wholly armed with the oval rifle, slightly altered- 
The Oldenherg rifle, with a patent breech-pin^ has a barrel 39.14 inches long, having a caliber 
of 0. 676 inch. The breadth of the grooves is 0.34 inch, and their depth 0.029 inch, with three 
fourths of a turn in the length of the barrel, or an inclination of 88° 11' 1". The roll ball has 
a diameter of 0.646 inch ; the patch ball 0.66 inch. The charge is 113 grains ; the weight 10.87 
pounds. 

•■' The arm here described is borne by the privates; that of the non-commissioned oflScers 
differing only in being of the nature of a rifle, and the breech-sight is a notch on the top of the 
hammer. 

In Ungland," where, in 1837, the light brigade was armed with a weapon of this kind, 
known as the "two-grooved rifle," the barrel is 30.04 inches long, with a caliber of 0.704 inch, 
(Fig. 11.) The two rounded grooves are 0.314 inch wide, and 0.039 inch deep, and have a 
twist of eleven hundredths, or an inclination of 89° 42' 26". The breech-sight, a simple steel 
plate, is 0.117 inch high, and 3.53 inches from the breech, while the bead is 0.786 inch from 
the muzzle. The charge is 2.82 drams ; the weight of the ball 557 grains ; and that of the rifle, 
without bayonet, with a length of 46.67 inches, is 9.7 pounds. 

Instead of the patched ball, they use the belted ball, (Fig. 7,) which measures over the sides 
0.696 inch; but over the belt, (which is 0.306 inch broad,) 0.752 inch, making the projection of 
the belt 0.028 inch. The windage of the ball in the lands is 0.031 inch, and that of the belt 
in the groove is 0.04 inch. A greased patch of good brown Holland is used with the ball. In 
consequence of the small windage, which is further diminished by the patch, the loading is as 
difiicult as it was with the rifles heretofore used in Germany with ball and patch. This circum- 
stance probably gave rise to the regulation that each rifleman should carry only twelve of the 
belted balls, and beyond that the common infantry cartridge with the spherical ball. 

After a variety of experiments in Hanover with the oval arm, in 1834, others were insti- 
tuted in 1842, on a larger scale, with 200 of this species of arm, the barrels of which were 39.71 
inches long, and the caliber 0.646 inch. The two grooves, with nearly a full turn in the length 
of the bore, (fifteen sixteenths,) or an inclination of 88° 59' 48", had a depth of 0.028 inch, and 
a breadth of 0.258 inch. The charge was seventy grains, and the weight of the arm, without 
the bayonet, was 9.94 pounds. 

VI. The Breech-loading System. 
A. The Needle Gun. 

Prussia had, in the mean time, applied herself with great secrecy to the improvement of her 
infantry arms ; and, though not unmindful of the systems heretofore, and which remain to be 
noticed, and actuated by the same motives which led to those, she instituted and perfected a 
system totally different from any — the system of breech-loading. This arm is known as the 
" Prussian needle gun." As the mechanism of this arm is not so well known, it will not be out 
of place to enter into a somewhat detailed description of it. 

The principle of the needle gun, viz: to insert the charge at the breech, with a view to ease 
and facility of loading, is by no means novel, it having been employed in the amusette of Marshal 
Saxe, the arms of Montalembert, of Kobert, and of Lafaucheux, as well as in the wall pieces 
of the French, and in the chamber-loading gun of the Norwegians. 

[There are in the Dresden gallery of small arms several of this sort, one of which 
surprisingly resembles the needle gun in the method of closing the breech, with the difference 
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that, in place of the chamber being drawn back to load, the barrel is advanced, and that the 
conical termination of the barrel engages over that of the chamber, both terminations being 
provided with the half turn of a screw. The charge lies in the fixed chamber, and is ignited by 
a match lock, (feuerscMoss.) A lever attached to the barrel serves to turn and to move it back 
and forth. Fig. 16.] 

The inventor of the present Prussian needle gun is Mr. Dreyse, manufacturer of arms at 
Sommerda. As early as 1835 he sought to attain the advantage of ease and facility of loading 
by closing the breech with two screws behind each other, having a space between them. In 
this space there was a spiral spring, which carried a needle, working through the middle of the 
inner screw. A simple mechanism enabled this spring to be drawn back ; and when let loose, 
the penetration of the needle into the fulminate caused the ignition of the charge. 

The cartridges with spherical balls used with this arm were at first inserted at the muzzle, 
and had a priming of fulminate at the bottom, which frequently exploded prematurely when 
rammed too hard, or when the needle projected beyond the inner screw. The windage, too, had 
to be increased to secure sufficient ease of loading, which prevented the ball from taking a 
sufficient hold on the sides of the bore. 

These objections induced the projector to insert the cartridge at the breech, as was done in 
Norway, and hence arose the new Prussian needle gun. In reference to the Norwegian breech- 
loading gun it may be briefly remarked, now, that the barrel is open at the rear, and there is a 
separate chamber for the charge, with a caliber somewhat larger than that of the barrel. The 
ball is cylindro-conical. 

In the Prussian needle gun the cartridge is inserted at the rear ; the ignition is produced by 
the intrusion of a needle into the fulminate attached to the cartridge, and the closing of the open 
barrel is effected by the fitting of the front end of the chamber to the rear of the barrel. 

The barrel, the rifled part of which is 36.06 inches long, has a caliber of 0.606 inch, with 
four grooves, having a twist of five-elevenths in the length of the barrel, or an inclination of 
88° 6' 17". The breadth of these is 0.243 inch, and their depth 0.03 inch. The unrifled 
portion at the rear makes a kind of chamber, or bed of the cartridge, the diameter of which is 
0.69 inch, or several hundredths greater than the bore, and the length nearly the same as that 
of the cartridge. The bed of the cartridge enlarges slightly to the rear so as to admit the 
cartridge easily after repeated discharges ; the enlargement must, however, be limited, otherwise 
it would interfere with the central position of the cartridge. Where the bed of the cartridge 
unites with the grooves and lands, which latter project on account of the smaller caliber of the 
bore, there is a gradual slope to prevent too sudden a compresskin of the ball into the bore, and 
to facilitate its passage. To the same end there is a slight enlargement of the lower part of the 
bore for the distance of 6.17 inches. The rear of the barrel terminates externally conically^ and 
is called the mouth-piece of the barrel. 

Over these parts the cylinder, with its six-sided head, (a,) is screwed. (Fig. 18.) This is 
cut out to such a length and breadth on its right side {b) as to admit of easy entrance to the 
cartridge, whilst to the rear the cut is continued in a zig-zag, (c,) so that the hind part lies 
exactly in the middle. Upon the right upper side of the cylinder, at the edge of the broad cut, 
a reinforce is left sloping toward the head, called the stoll-bed, and serves as & point d'appui for 
the stall or stop of the chamber, hereafter to be described. The end projecting at e forms the 
tang by which the cylinder is fastened to the stock, by means of a screw passing through the 
trigger-plate. To the same end there is over the trigger-plate a second screw, the thread of 
which enters the barrel. And, finally, there is the trigger hole (/) in the under side of the 
cylinder. The object of the cylinder is to hold all the other mechanism of the piece. 

The chamber^ (Fig. 19, a, b, c, d,) which lies next to the cylinder, is reamed out conically 
at its front end, and thence cylindrically to the depth of 1.38 inch and 0.92 inch in diameter. 
The part reamed out conically is called the chamber mouth-piece, and fits against the rear end of 
25 M 
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the barrel, with the offset at the top of the cylindrical part, or air-chamber. The air-chamber 
has the needle-pipe (d) screwed into its breech, (a,) which is 0.46 inch thick. The needle-pipe 
is conical as far as it projects into the air-chamber, and the screw-thread is 0.46 inch long, 
terminated by a washer, (e;) below the washer there is the six-sided prism (b) and a short cylin- 
der (g.) The stop (h) on the outside of the chamber is like the air-chamber breech, of one piece 
with the chamber, and has the breadth of the zig-zig of the cylinder. The object of this stop is 
to rest against the stoll-bed, which it is filed to fit, when the chamber is shoved in against the 
bore, and turned to the right. The handle (i) is screwed into the stop for the more convenient 
service of the chamber. The space (k) behind the breech of the air-chamlaer serves to receive the 
locket, (scMosschen,) to which end the inner rear parts are channeled out. On the under side 
of the chamber, and in rear of the air-chamber breech, is the slot of the trigger (W,) and on the 
upper side is the recess (m) for the nose of the locket. 

As already intimated, the locket (Fig. 20 a, b) is inserted in the erupty space to the rear of 
the air-chamber, and contq,ins the needle socket (Fig. 22) with its needle and spiral spring, (Fig. 
24.) It is bored out cylindrically from above to within 1.8 inch of the end, where the part 
(a) which has the spiral spring is somewhat narrower. The bottom, 0.18 inch thick, is pierced 
with the hole (6) for the bolt. On the outer upper side of the locket is the recess (c) and the 
stop (d) for the main spring, (g,) which is held there by the part u. On the opposite side of the 
locket is the straight slot (e) for the trigger. The handle, (/,) projecting behind, serves partly 
for the better detaching of the locket, partly as a support for the mainspring, (Fig. 21,) which 
is filed at its front end so as to fit in the recess (d) on the inside of the locket, whilst on the under 
side it has a projecting tooth, (lo.) The upper rear parts of the spring are furnished with offsets 
(x, y) which run in the grooves of the chamber. The part z is called the nose, and serves to 
disengage it from the rear offset of the chamber. The needle-stem (Fig. 22) is placed with the 
spiral spring on the inside of the locket, is cylindrical, and has two offsets (a, 6) of the diameter 
of the locket. The forward offset touches the tooth of the mainspring, which projects inward ; 
is reamed out on its front face, and, as it strikes the end of the needle-pipe with force, is covered 
with gum or caoutchouc. The other middle offset (b) serves as well for a support to the spiral 
spring as for a trigger in the setting of the locket. The spiral spring bears a weight of ten 
and a quarter to eleven and a quarter pounds. The needle stock is bored through its length to 
receive the needle, which is divided into the needle and its stem. The latter is of brass, and has 
screw threads cut on the end to screw it into the bolt. The needle is soldered into it to the 
depth of 0.46 inches. 

The trigger-spring, with its stop and trigger, (Fig 25, a, b, c,) are on the under side of the 
cylinder. The first is several inches long ; is fastened at one end by a screw to the cylinder, and 
has at the other end, on the side next to the cylinder, an upright stop, which reaches through 
the cylinder, the chamber, and the locket, to the offset of the needle bolt. The projection (6) is 
filed to receive the trigger (c.) 

The trigger itself is a bow-shaped irregular lever, the short arm of which extends in the 
direction of the spring prolonged. By the pressure of the short arm against the cylinder the 
stop is drawn down, and releases the offset of the needle bolt. 

The gun is loaded in this way : (Fig. 26 a, b.) 

After it has been brought to a nearly horizontal position, with the but on the right hip, 
and the left hand at the lower baud, the chamber drawn back from the mouth piece of the barrel, 
the cartridge is inserted through the right opening in the- cylinder into its place, the chamber 
(a) again brought up to the mouth-piece (c) by means of the handle {d) and turned to the right. 
The cylinder is thus made to rest with the stop {d) against the oblique stoll-beA (e.) The 
chamber being shoved up engages over the mouth-piece of the barrel, and the turn to the right 
against the sloping face of the stoll-bed screws it up tight to its place. 

The locket, which has projected somewhat to the rear, is now shoved up into the chamber,. 
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by whicli the notch of the mainspring engages the catch {g) at the inner rear end of the chamher ; 
at the same time the middle offset of the needle-bolt is pressed against the trigger-stop, thus 
compressing the spiral spring, while the locket is prevented from returning by the catch of the 
mainspring just referred to. 

It is to be observed here, that in turning the chamber to the right the hitherto correspond- 
ing slots of the trigger-stop are shoved sideways, and the stop enters the cross-cut V . 

Let now the trigger-stop be drawn down by pressure of the trigger so as to clear the offset 
of the needle bolt. Th^jholt will dart forward from the effect of the spring, and will strike the 
square end of the needle-pipe, which projects sufficiently to pass through the powder (o) of the 
charge and inflame the fulminate (p.) 

The arm being loaded, to uncock it the locket must be drawn back, pressing on the main- 
spring. 

At the time of the adoption of this new mechanism the cartridge was wholly altered, the 
sabot being enlarged and placed between the powder and the ball; a half round cavity being 
made on the upper side for the ball, and a recess in the inner side for the fulminate. 

The ball (Fig. 27) is sphero-conical. The base is a hemisphere, 0.514 inch diameter, upon 
which is placed a cylinder 0.154 inch high and 0.639 inch diameter^ terminated by a right cone 
0.584 inch high, with its sides slightly curved. The" weight of the ball is 450 grains. The 
paper sabot is made in this way: The paper intended for it is cut into strips somewhat broader 
than the pattern of the sabnt requires. A strip (Fig. 28) is then broken into a long and a short 
part, which are wound on a machine and! the ends pasted. The roll being completed and dry, it 
is pressed between two dies to give it a requisite shape, (Fig. 28, c,) by which it, now called a 
sabot, receives at the top and bottom recesses for the ball and the priming, which last is put 
in afterwards with considerable pressure. The bed of the ball has besides several incisions. 

The paper for the cartridge, of a light quality and easily consumed, which is 2.67 inches 
long and 2.26 inches broad, is wrapped but once around an iron former, slightly tapering, being 
0.638 inch above and 0.708 inch below. The lap is pasted and a peculiar and simple bottom made. 
The completion of the cartridge is not difficult, and is as follows : The cartridge having been 
filled and the powder slightly shaken down, the paper sabot is inserted with the priming of 
fulminate on the powder, the ball placed in the cavity prepared for it, and the cylinder gathered 
over the ball, but so as to show the point of it. (Fig. 29.) It is dipped, as far as the ball goes, in 
tallow. The charge of powder is fifty-six grains. The weight of a Prussian needle gun is 10.27 
pounds to 11.3 pounds. 

The advantages of this arm are : 

First. The simplicity of the mechanism, which can be taken apart without screw driver, 
spring vice, &c. 

Second. It can be safely and easily cleaned. 

Third. The convenience and rapidity of loading in every position, especially in the con- 
tracted space of loop-holed walls and on horseback. 

Fourth. The certain and uniform filling of the grooves since the ball has a diameter greater 
than the caliber. 

Fifth. The reduced charge consequent on the entire consumption of the powder. 

Sixth. The disuse of the rammer as such. 

On the other hand the needle gun has its defects, among which the following are prominent : 

First. A waste of ammunition from the ease and rapidity of loading, which can only be 
guarded against by putting it in the hands of good and experienced marksmen, who know the 
value of a good and well-timed shot. 

Second. Weakening the spiral spring from constant use. 

Third. A possibility that the needle may not penetrate to the priming, when the powder is 
packed too closely, or the spiral spring too weak, 
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B. The Norivegian Breech-loading Rifle. 

This arm, (Fig. 30,) several times before referred to, was the forerunner of the Prussian 
needle gun. It is not, like that, fired by means of a needle^ but with a cap, and the mechanism 
is quite different. The two have only the principle of breech loading in common. The arrange- 
ment is as follows : The barrel, (a,) which is 41.41 inches long, has six grooves 0.185 inch 
broad, and 0.029 inch deep, with five eighths of a turn in the length of the barrel, or an incli- 
nation of 88° 59' 48"; it terminates in a frame (h) 4.9 inches long; through the rear of which 
passes the eccentric, (c,) which, by the help of a handle on the outer right side, moves a cylinder 
(d.) This has a cylindrical chamber, with a spherical termination to receive the cartridge, and 
on the under side placed vertically the cone (e.) The diameter of the chamber is somewhat 
greater than the caliber of the bore, the latter being 0.65 inch, and the former 0.727 inch. 

The parts of the lock, if it may so be called, all lie on the under side of the stock, being 
fastened to the trigger plate, and comprise the cock, (/,) the rear of which serves as a cam, the 
mainspring, {g,) the trigger, Qi,) which also acts as a sear spring (i.) 

The operation of these parts when the gun is cocked is as follows : The cock being drawn 
back against the pressure of the mainspring, by means of a projection on its right side for the 
thumb, the cam at the rear engages the notch (h) of the trigger^ which is held in place by the 
spring i at I. The trigger being now pressed, the camt)f the cock is disengaged, and the cock 
thrown up against the cone. As security against premature disengagement of the cock, a leather 
guard, fastened by a long thong to the guard bow, is laid under the raised cock, and fastened 
to the standard (n) by means of a pin. 

To load, (Fig. 31,) the handle of the eccentric is turned backward, by which the cylinder, 
after receding 0.15 inch to 0.19 inch, is thrown upwards sufiiciently to insert the cartridge and 
put the cap on the cone. The charging completed, the handle is again turned forward, which 
replaces the cylinder in the frame and closes it against the bore. To prevent the handle from 
turning back, of itself, a pin at the side of the frame fastens it as in the sporting needle gun. 

The ball, (Fig. 32 a,) which is a cylinder terminated by an ogee, has but one shallow 
groove, and is 1.137 inch long, and 0.696 inch diameter. Its weight is 787 grains. 

The cartridge (Fig. 32 h) is commonly of writing paper, and wound twice. One end laps 
over the groove of the ball, and is tied with a thick greased woolen thread, and the other end is 
turned down over the charge, which is 70 grains. 

The arm just described laust not be confounded with the breech-loading rifle constructed by 
First Lieutenant Von Frilitzen, and given to the Swedish marine in 1851. That differs from 
the Norwegian in having a sphero-conical chamber, which prevents the cone from going through, 
the metal being thicker, and obviates the deepening of the chamber, and the consequent accumu- 
lation of dirt. There is also on the inner face of the cone a small copper plate to prevent the 
direct action of the gases, and a cross-piece to the heel plate to guard the rear end of the chamber 
against sand, &c. Instead of the screw to the eccentric there is a bolt which admits an easier 
removal of the cylinder and eccentric. A projection on tlie side of the frame protects its side as 
well as the lever from external injury. Finally, the mainspring, which, in the Norwegian, is 
almost wholly exposed, lies within. 

The dimensions of the bore are likewise different^ the length of the Swedish being only 
35.71 inches, and its caliber 0.514 inch. The six grooves are 0.015 inch deep, and have a half 
turn in the length of the bore, or an inclination of 89° 15' 10". The diameter of the chamber is 
0.566 inch. The ball weighs 538 grains, and the charge 77 grains. The hausse is a leaf bent at 
right angles, and movable about an axis at the angle — the short arm serving for a distance of 
300 Sweodish ells, 195 yards,) the other for 500 ells, (325 yards.) It is retained in each posi- 
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tlon by a spring. The experiments made with this arm establish for it a much flatter trajectory 
than for the Norwegian — the greatest height for the range of 300 ells being two Swedish feet, 
(23.37 inches ;) for 400 ells, three and three quarters Swedish feet, (43.82 inches;) and for 500 
ells, six feet, (70.11 inches.) 

To test the theory that greater accuracy was attained with a ball rounded off at the point, 
experiments were instituted with such and other balls ; the result of which, for 540 shots, as to 
the deviation and the highest points of the trajectory, are recorded in the following table. The 
conclusion from them is, that this arm, with the rounded ball, gives greater accuracy and a 
flatter trajectory than the Norwegian breech-loading rifle, and that the Swedish tige rifle {stift 
gewehr) is but little behind the first in execution : 



SWEDISH BREECH-LOADING RIFLE. 



Pointed ball, charge 
77.15 grains. 



Rounded ball, charge 
77.15 grains. 



Pointed ball, charge 
82.85 grains. 



Pointed ball, charge 
102.45 grains. 



NORWEGIAN BREECH- 
LOADING RIFLE. 



SWEDISH TIGE. 
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C. The Revolver Pistol. 

To this system belong the revolvers, which, for some years past, have made so much noise. 
This arm, known for several centuries under the name of "drehlinge,"* reappeared five or six 
years ago greatly elaborated, under the auspices of the American, Colonel Colt. It has since 
been much improved by two Englishmen, Adams and Deane^ and is adopted as an arm for the 
English marine. The revolver of Colt is somewhat heavy, embraces several distinct parts, and 
requires cocking. Without further description of it, the improved one of Adams and Deane, 
which is decidedly^referable, will be described. The improvement consists chiefly in making 
the barrel and nearly all the external parts in one piece, the cylinder only being detached. The 
mechanism is mainly as follows : The rifle barrel, (a,) open at both ends, is continued to the 
rear, and forms an axis, (o,) about which the cylinder (&) revolves. There are five chambers in 
the cylinder, each of which comes in turn opposite to the barrel, and fits pretty closely to it. 
At the opposite end of the cylinder are, firstly, five corresponding cuts for the cones, which are 
screwed in ; and, secondly, a five-toothed arrangement in a circle, {d.) The cock (e) is con- 
nected at its bent end (/) with the mainspring (g) by means of a swivel. On the opposite 
side is the notch, (i,) against which lies the pawl, {k ;) here, also, is a second pawl, {I,) kept m 
place by the spring, (m.) The operation of the parts on each other begins with the trigger, and 
is as follows : The pressure on the trigger forces the pawl (T) into one of the notches, {d,) and 
causes the cylinder to revolve until a new chamber comes opposite to the barrel, when the 
revolution is arrested by the stop (o) on the trigger ; at the same time the other pawl, Qc,) by 

* In the Dresden gallery of small arms, as well as in other collections, these "drehlinge," with wheel and match-locks, 
are to be seen, with dates of the last half of the sixteenth century and the first half of the seventeenth. 
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pressing on the notch (t) of the cock, raises it, turning it about a pivot screw. At the instant, 
however, that the revolution of the cylinder is arrested by the interposition of the stop, (o,) the 
pawl (I) glides out of the notch, (i,) and descending on the cone before it with the force of the 
mainspring, explodes the cap and fires the charge. The loading, which is done without a 
rammer, is easily effected, as the cartridge complete is put into the chamber, or else the ball, 
with a leather patch, is put on top of the powder. The Adams-Deane revolver has three 
advantages over Colt's : a more accurate fire, a greater range, said to extend to 100 meters, 
(109.36 yards,) greater penetration, superior rapidity of loading, and much less weight. The 
former weighs 2.954 pounds, the latter 4.494 pounds. ,,j :^ .. 

VII. The System op Wild. 

In 1841, an engineer in the service of Zurich, named Wild, started, like Delvigne, with 
the proposition that it must be an error to drive the ball into the grooves, as was the custom 
with rifles, with such force as to injure its sphericity and to crush the powder under it. He 
aimed, likewise, at increase range and accuracy, combined with ease of loading. 

With this view, he gave the bore six to eight shallow grooves, with a slight twist, and 
the ball a windage of 0.018 inch to 0.027 inch. The charging was done with loose powder or 
with cartridge. The cartridges had its ball and patch attached to its end in such a way that, 
when the cartridge and ball were placed in the muzzle, the patch, which was gathered over the 
ball by a string through the edges, could be opened again. 

In loading with the powder loose, a piece of paper must be placed on the powder to prevent 
its adhering to the patch and burning it. When the patch is not greased, the bore is moistened 
with water to soften the dirt adhering from the previous discharge, and facilitate its removal by 
the next one. For this purpose a flask, holding perhaps three ounces of water, is carried. A 
contrivance at its mouth, when the flask is placed on the muzzle, supplies, with a slight 
pressure, the water required. 

To apportion to each caliber and length of barrel the proper modicum of water, the following 
rules are observed : If the bore is wet at the muzzle after the discharge, there has been too much 
water ; and if it be dry and covered with deposit from the powder, there has been too little. It 
should be nearly dry and quite clean after each discharge. 

The ball is only moderately rammed. The rammer has a shoulder near the top, which 
prevents the ball from being rammed beyond a certain point ; the powder cannot, therefore, be 
crushed. 

Although the experiments instituted with this rifle in Switzerland in»1842, and later in 
Baden, gave favorable results, since, at 600 paces, (515 yards,) the balls were still effective, and 
more than 100 rounds could be fired out of the same piece without cleaning, it has been adopted 
in but few services. In Baden, Hesse-Darmstadt, and Wurtemburg, ten men in each company 
are armed with them. 

VIII. The System of Thouvenin. 

The Dclvigne-Pontchara system did not at all answer the expectations formed concerning it 
in France, notwithstanding the manifold and carefully conducted experiments made. The cause 
of these unfavorable results was sought for in the change of figure from round to flat, which the 
ball undergoes in loading. A return was therefore made by Captain Minie to the cylindro- 
conical form of Captain Delvigne,* before described. It had now, instead of the cone, an ogee 

*Captain Delvigne, fully aware from repeated trials of the advantages of the elongated ball, had meantime, in spite of 
many obstablcs, unceasingly occupied himself in the improvemet of his cylindro-conical ball, and had obtained many valuable 
results. He found, especially, that his ball must have a considerable windage on account of the barrel becoming foul. This 
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at the top. It terminated below in a truncated cone. Between these there was a groove, filled 
with a woolen thread steeped in tallow. The cavity from the base upwards was retained. These 
balls, however, were not approved for the rifles in use, notwithstanding the favorable results of 
experiments. 

Meantime, Colonel Thouvenin, of the artillery, had endeavored to remedy the ascertained 
defects of the Delvigne-Pontchara system— which were partly the difficult fabrication of the 
cartridge and partly the breaking of the wooden sabot— by removing the sabot entirely, and by 
simplifying the construction of the cartridge, without abandoning the facility of loading with a 
given windage, or the correct' position of the ball in the bore. 

For this purpose he adopted, instead of the chambered breech-pin, the usual one, with a 
steel pin or stem projecting from the middle of it (Fig. 35) of half the diameter of the bore, 
and placed exactly in its axis. This permitted the ball to be rammed without disturbing the 
powder poured around it— the pin being long enough to project a certain distance above the 
powder. The stem or tige, at the same time, forced the ball when rammed into the grooves, and 
caused them to be filled. 

Still the system did not obviate the disfiguration of the ball by the rammer, nor the conse- 
quent evils of diminished range and accuracy. The resistance of the air would still cause 
irregularity in the trajectory. 

These considerations determined Colonel Thouvenin to adopt the cylindro-conical ball as 
invented by Delvigne, and altered by Captain Minie, and with far better results. In subsequent 
experiments the ball was altered, on the suggestion of Captain Tamisier, by abandoning the 
conical termination of the ball, and making the cylinder complete; and by using, instead of the 
one circular groove about it, a number of smaller angular grooves or "cannelures;" and above 
all, by placing the center of gravity nearer to the point of the ball. (Fig. 36.) 

Captain Tamisier had observed in some experiments with Delvigne's ball with but one 
groove, (Fig. 34,) that it deviated much less from the true trajectory than the ball with smooth 
cylinders, and concluded that this must be due to the eifect of the air on the lower sharp edge 
of the groove. 

The adoption of this cylindro-conical ball made it necessary to cup or countersink the 
rammer head. 

The successive alterations of the cylindro-conical ball need not be a matter of surprise. 
With the adoption of this form of missile arose many considerations relative to the resistance of 
the air, the weight of the ball, its range, and accuracy; all of which had a much smaller degree 
of influence on the round ball, where, when the caliber of the bore and the ball and its weight 
were given, nothing remained to be fixed but the charge and the elevation. 

The chief consideration which weighed against the spherical and in favor of the elongated 
ball, and which experiments have verified, may be stated generally as follows : every ball 
assumes two motions, viz : a forward motion due to the impulse of the gases, and a rotary motion 
impressed on it by the grooves. The forward motion is prevented from exerting its full effect 
by the flattening of the ball, and the resulting increased atmospheric resistance ; that is, the 
greatest range due to the impulse is not attained. The elongated ball was then hit upon. Its 

windage was, however, disadvantageous, because when the ball was placed in the barrel, its axis did not coincide with that 
of the bore, but inclined to one side, bringing the center of gravity of the ball out of the axis of rotation, and occasioning great 
deviation. Did he, indeed, succeed in keeping the axis of the ball coincident with that of the bore, great range and accuracy- 
were attained. He also remarked, that whenever the barrel became foul the great friction of the cylindrical part against the 
bore diminished the range and augmented the recoil. To reduce, therefore, the windage, and yet avoid the too great friction of 
the cylindrical part, he left a rim at the top and bottom of it, nearly the diameter of the caliber, the intervening portion being 
grooved out. By this means he avoided too great a windage, and attained a proper position for the ball in the bore, without 
being obliged to exert too much force on the ball when the barrel became foul. The grooved part was made use of to receive 
a patch of thread. This was the inception of the grooves, which have of late years become universal on the pointed ball, 
and which, as has been established by experiments, are essential to the regularity of the trajectory. 
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use is not recent ; conical and pyramidal pointed balls having teen used more than a century 
ago, with the difference that they were cast with grooves and lands. In the Dresden gallery 
are shown various rifles, with balls of this sort, (Fig. 3^, ab c d.) Such elongated balls were^ 
from their figure, much less influenced by atmospheric resistance than the round ones. For the 
same reason, they lose their velocity more slowly, and can bear an increased motion of rotation, 
that is a greater twist, without injury.* The latter will make the initial velocity smaller; but 
the loss of velocity will also be less than in the spherical ball. 

As we have seen, the cylindro-conical ball had at first only one groove, (Fig. 34,) which 
was intended to receive yarn steeped in tallow. Subsequent circumstances led to the use of 
several grooves. The trajectory described by a ball of this kind, when discharged, is a curve, 
whose direction changes at each instant. The longest axis of such a ball may be regarded as 
tangent to the curve, from which position it departs the more, under the influence of the resist- 
ance of the air, the further the center of gravity lies to the rear; and this point will generally 
be found without the trajectory, i. e., either above or below it. The axis of the ball must, 
however, be brought as near the direction of the trajectory as possible; and this is. thought to 
be effected by the '^ cannelures," or grooves on the cylindrical part of the ball. Experiments 
with the grooved balls seem to justify the conclusion. 

If we suppose the axis of the ball to coincide with the direction of the trajectory, the 
resistance of the air will be pretty equally distributed over its surface; but if the axis be, 
by any circumstance, deflected from this position — if, for example, the point of the ball rises — 
then the rear of the cylinder will be depressed, and the air will no longer act equally on all 
sides, but will exert a greater force against the sides of the grooves underneath, and will 
continue to press that part upwards until the pressure on all sides is again equalized, and the 
axis of the ball restored to its position tangent to the trajectory. 

Theory and practice unite in this, that the groove must be in rear of the position of the center 
of gravity, and not in front, which the following considerations will serve to illustrate. The 
ball will at once rotate about its center of gravity, and will at the same time begin its deviations, 
revolving like the long and short arm of a lever. If now this point lies too far towards the 
base, and a portion of the grooves is in advance of it, the currents of air, instead of tending to 
restore the ball to its tangential position, will, by their effect on these grooves, still further 
deviate it ; while the effect on those in the rear of the center of gravity, which tends to bring 
the ball back to its normal position, will be neutralized and overcome. 

On account of their shape, which secured an easier passage through the air, the pointed 
balls were much less affected by it than the round balls, as well in reference to velocity as devia- 
tion ; a fact which was early illustrated, and was further established by experiments made in 
Sweden in 1839, and in Switzerland in 1848, 1849, and 1850. The same conclusion was deduced 
from the experiments in Saxony in 1851. On this account they have a more uniform velocity, 
and greater force and penetration, and the trajectory is less curved — an essential point, when we 
consider that the influence of gravity is the same in-both. 

A comparison of the trajectories of the two species of balls will readily establish the 
different effect of the air on each. 

Let, for example, a pointed ball, under the influence of powder alone, describe the space O 
to c, (Fig. 38,) in a second or a portion of a second of time, in the direction of a 6 /, the prolon- 
gation of the axis of the bore, with which the axis of the ball coincides. As, however, the 
resistance of the air and the law of gravity act incessantly, the ball at the end of the first 
instant of time will be at d , instead of c, under the influence of the first, and at c", instead of 
c', under the effect of the second. 

* It has lately been recommended to adopt a smaller twist, between one half and three fourths of a turn, so as not to 
increase the friction too much, and yet retain the desired rotation of the ball. 
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In the second instant of time, for the same reason, the ball will be at d! , instead of d, and 
in the third at ei, in place of e, and so on ; for by the law of gravity, whether the body be 
moving horizontally or vertically, it will fall in the first second about 16 feet; in the second, 
64; in the third, 144, and so on; or in the ratio of one, four, nine, &c. 

Let us now look at the trajectory of the round ball. As it experiences a greater resistance 
from the air, it will not, in the first instant of time, be at c, like the pointed ball, but at g, and 
from the effect of gravity at g' ; in the second, at li ; in the third, at g' , &c. From this it will 
be seen tbat the trajectory of the pointed ball is much flatter than that of the round ball, and 
hence the elevations are less for the same distance. 

It is to be observed, nevertheless, that the poi^ited ball of the tige arm may, by an oblique 
position on the tige, have a greater tendency to deviate from the direction of the axis of the bore 
than the old patched ball of the rifle. The deviations of tbe ball at the muzzle of the piece 
may therefore be greater in the former than in the latter; but these deviations will always be 
comprehended between two right lines, A C and A D, (Fig. 39,) on each side of the true 
direction, the resistance of the air having much less effect to deviate the pointed ball; while 
the path of the spherical ball, 'which at first departed less from the true direction, following the 
curved line A E or A F, will, at greater distances, lie outside of the first.* 

Hence arises a peculiar relation between the degrees of deviation of these two species of ball. 
There is, for example, a certain distance (A G) when the deviation of each is about equal ; at a 
greater distance, the pointed ball has less deviation, and at a smaller distance, the reverse is the 
case. The deviations are nearly in the ratio of their distances, so that at 500 ells they are ten 
times greater than at fifty ells. 

In loading the pointed balls it is especially necessary to ram the balls uniformly, in order 
to attain uniform shots. Too light or too hard ramming will cause the ball to be unsteady. In 
the latter case particularly the ball will not offer the proper amount of resistance to the gases, 
which will escape on all sides of it, through the windage, and it will not properly follow the 
grooves. In the former, the ball may take a hold injuriously strong, and cause the shot to be 
entirely thrown away. Finally, too heavyramming may unduly diminish or entirely obliterate 
the vacant space between the powder and ball, and cause the powder to be crushed. 

It is no less necessary that the countersink of the rammer head should be central, otherwise 
the conical portion of the ball will be forced out of its position in the axis of the bore, which will 
necessarily cause an irregular shot. 

According to every probability the motion impressed on the elongated balls by the grooves 
resembles in the first instance a spiralf enveloping the true trajectory, with which it coincides 
only at a distance, and becomes a true rotary motion. 

Advantages of Thouvenin' s system. 

1. It is more easily and therefore more quickly loaded than the old rifle with patched 
balls. 

2. The powder cannot be easily crushed in ramming. 

3. Greater accuracy, ascribable in part to the ball not being flattened, nor the powder 
crushed, and in part to the pointed form of the ball. 

* From notices of the experiments in Saxony in 1851. 

t This spiral motion of a ball or shell was observed and not- d in some experiments mmle at Old Point Comfort, early in 

^52, with elongated 24-pounder flanged shells fired from a rifled cannon. Though the gun was pointed at the center of a target 

m& yards distant, with the greatest nicety, by means of a long c, Under inserted in the burn, the projecting part of which was 

fl^-anged with pendulum sights, yet the shell passed over a taigM twelve feet high and grazed the sand 200 yards in rear, in a 

^*e with the gun and target, the missile afterwards attaining an extreme fttnge of over 1,800 yards. The theory of the spiral 

or helix was applied as the only satisfactory explanation of the phenomenon. The gun used had two grooves, with one turn 

in thirty-six feet. — Translator. 

26 M 
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Defects of this System. 



1 . The cleaning of the hore ahout the tige is very difficult. 

2. The hall will not always fill the grooves, which will cause irregular shooting. 

3. The necessarily heavy ramming of the ball unavoidably forms a projecting ring on its 
conical part, which cannot but be prejudicial to the flight of the ball. 

4. The occasional bending of the tige by use, which throws it out of center. 

5. The accuracy is too dependent on the proper ramming of the ball. 

It being now incontestible that the tige rifles, of the system of Thouvenin, with the ball 
of three circular grooves, satisfied the conditions of increased accuracy and range in a greater 
degree than any of the prior systems, some of the arms which had been altered to the Delvigne- 
Pontchara system were changed, by substituting for the chambered breech-pin a solid one with 
a steel tige 1.49 inch long, and 0.35 inch in diameter, screwed into it. The bore (Fig. 40, a, h.) 
34.16 inches long had a caliber of 0.70 inch, greater by 0.011 inch than the model of 1842. 
It had four grooves 0.275 inch wide, and decreasing in depth toward the muzzle, being 0.0196 
inch at the bottom, and 0.0118 inch at the top. The twist was changed so as to have four tenths 
of a turn, or an inclination of 89° 14' 19". The breech-sight, consisting of a leaf and slide, was 
graduated to a distance of 1,300 meters, (1,422 yards.) The weight of the arm was 8.8 pounds. 
Weight of ball 725 grains, and its greatest diameter 0.676 inch. The charge was sixty-nine 
grains. 

The French cartridge consists of a cylinder of thin writing paper, into which the ball is 
shoved point foremost, as far as half of its cylindrical part. After the powder has been intro- 
duced, a wrapper envelopes the whole, and is folded down over the end where the ball is, and 
twisted at the other. It is not pasted. (Fig. 42.) 

The favorable results obtained from the arm, altered to the system of Thouvenin, with the 
last-named ball, caused it to be applied, in part, to the smooth-bore arm of the infantry. A tige 
was screwed into the breech-pin, and that the metal might not be too much reduced at the muzzle, 
the grooves were, at the suggestion of Captain Tamisier, made only 0.019 inch at bottom, and 
died out at the muzzle. The twist was four tenths, or once in two meters, (6.56 feet.) The 
breech-sights, arranged for various distances, were soldered on at 3.14 inches in front of the 
chamber. The rammer head was cut off and replaced by another, cupped to suit the shape of 
the ball. The cartridge, with a charge of sixty-nine grains, was entirely like that of the 
tige rifle, both having the same caliber. 

The experiments made with infantry arms, altered in this manner, gave results nearly equal 
to the tige rifle as to accuracy and penetration. At 800 meters, (874 yards,) at a target six meters 
long and two high, the hits were thirty-three per cent. At that distance the ball passed through 
four one-inch boards. 

Beyond the limits of France, the system of Thouvenin was next received into favor in 
Belgium, and superseded the chambered rifle, hitherto used, on the Delvigne-Pontchara plan. 
The barrel of the new arms, which took the name of carabine a tige, was 34.08 inches long, bored 
with a diminishing caliber, being 17.5 mm. (0.688 inch) at the muzzle, and 17.7 mm. (0.696 
inch) at the breech. The four grooves, which had one turn in two meters, or an inclination of 
89° 10' 27", were 0.25 inch broad, and 0.011 inch deep. The tige was 1.18 inch long, and 0.35 
inch diameter. The breech-sight, placed at 3.54 inches from the rear end of the barrel, consisted 
of a leaf and slide, like the French, and at its bottom a fixed sight, which served for the shortest 
distances when the other was lying down. 

The ball (Fig. 45) approaches the conic-parabolic, and has three grooves, the upper two of 
which are filled with tallow. It is 1.125 inch long and 0.672 inch in its greatest diameter, where 
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the conical and parabolic parts meet, the base having a diameter of 0.648 inch. The windag©.is 
0.015 inch, and its weight "TSl grains. 

The cartridge is wound double and pasted its whole length, and the open end is drawn over 
the ball to the first groove to which it is tied with a woolen thread. 

The charge, which contains four grammes of fine powder, (sixty-two grains,) lies againsj 
the base of the ball, and has the loose end of the cartridge, twisted only, turned down over it. 
(Fig. 46.) 

The system also attracted so much attention in Germany, that most of the States adopted it 
with various modifications. 

In Prussia, experiments were likewise instituted with tige rifles with the best results ; in 
consequence of which this system (Delvigne-Thouvenin) was adopted for the rifles of all the 
Jager battalions, except that of the guard, which had the needle gun. 

The Prussian tige rifle has the following dimensions: the barrel, which is octagonal, has a 
caliber of 0.5T6 inch, and a length, exclusive of the patent breech-pin, of 27.63 inches. It has 
eight tray-shaped grooves, which, like the lands, are 0.112 inch wide, and are 0.025 inch deep, 
with a twist of three quarters, or an inclination of 88° 33' 1". The patent breech-pin has a 
conical chamber 0.927 inch deep, whose inferior diameter is 0.287 inch, and its superior 0.576 
inch. The stem screwed into the bottom of the chamber is steel, with a spring temper, 1.76 
inch long M'ithout its screw, and 0.267 inch diameter. The upper face of the tige is not entirely 
flat. 

The breech-sight, (Fig. 48,) which is 6.05 inches distant from the rear of the barrel, consists 
of a standing sight and two leaves; the first for distances from 200 to 250 paces, and the smaller 
of the second for distances up to 300 paces. The highest has three slots, with notches for 400, 
500, and 600 paces; and at the top there is a notch for 700 paces, (nearly 580 yards.) The 
elevation measured from the axis of the base are: for the standing sight, 0.79 inch; for the 
smaller leaf or 300 paces, 0.91 inch ; for 400 paces, 1.03 inch; for 500 paces, 1.22 inch ; for 600 
paces, 1.47 inch; and for 700 paces, 1.71 inch. 

The ball (Fig. 49) is cylindro-conical. The cylindrical part has two deep grooves of equal 
depth, is 0.555 inch in diameter, and 0.363'inch long. The conical part has a length of 0.669 
inch. The sides of the conical part are not rectilinear, but slightly curved. The windage is 
between 0.005 inch and 0.015 inch. The caliber of the ball increases according to the bore, from 
the ngwnal caliber of 0.602 inch, to 0.617 inch. The weight of the ball of normal caliber is 368 
grains. The powder flask is used almost exclusively, though the charge, which is 56 grains of 
fine powder, is also carried in cylinders, with the ball loosely attached. 

The length of the rifle, without sword-bayonet, (hirschf anger,) is 49.25 inches; the weight 
10.03 pounds. 

The countersink of the rammer head is conical, and does not therefore exactly fit the curved 
shap'e of the ball, but its largest diameter is somewhat greater than the corresponding part of 
the ball, which facilitates the forcing of the lead into the grooves. 

Besides these rifles a wall piece (defensions-geiuehr) has been adopted for fortresses. The; 
length of the barrel is 49.91 inches, and its caliber 0.72 inch. It has four grooves rounded at 
the edges, with a twist of five eighths, or an inclination of 89° 0' 46", a breadth equal to the 
lands, and a depth of 0.02 inch. The patent breech-pin is chambered conically to the depth of 
1.34 inch, the superior diameter being 0.72 inch, and the inferior 0.548 inch. The tige is 1.86 
inch long, and 0.308 inch in diameter, and projects 0.51 inch above the chamber. 

The ball (Fig. 51) is cylindro-conical, and is 1.23 inch long. The cylindrical part, with 
three grooves, is 0.694 inch in diameter, and 0.548 inch long; and the height of the conical 
part, the sides of which are slightly curved, is 0.617 inch. The weight of the ball is 483.88 
grains.* The grooves are filled with a composition of wax, tallow, and lard. Nine balls go to 

* Probably an error, as the weight given afterwards'is nine to the pound— equal to about 777 gmms.— Translator. 
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the pound. The cartridge in which the ball is placed, point inward, is tied between the powder 
and the ball, and both ends are turned down and not pasted. (Fig 52.) The breech-sight is 
1.089 inch from, the rear of the barrel. The charge is 102 grains. 

In Bavaria, the rifles adopted in 1848 W( re altered to tige rifles, by increasing the caliber 
of the bore, (Fig. 51, a b,) which had a length of 20.150 inches, from 0.556 incb^ to 0.566 inch. 
It has seven grooves 0.1419 inch broad, and 0.017 inch deep. The width of the grooves, which 
had a twist of three fourths in the barrel, were to the width of the lands as three to two. The 
tige, which terminated in a flat cone, was, as in all these arms, screwed into the breech-pin, and 
had a length of 1.617 inch. It projected- 0.3 inch beyond the charge. 

The breech sight consisted of a standing sight and two leaves, respectively for two, four, 
and six hundred paces, (164, 329, and 493 yards.) 

The Bavarian jjressed ball for this arm is as follows : Its whole length is 0.957 inch, of which 
0.411 inch is cylindrical, and has three grooves. The diameter of this part corresponds to the 
caliber, except the lower rim, which is 0.02 inch greater. The upper part comes to a point with 
a considerable curve. (Fig. 54.) The weight of the ball is 478 grains. 

The cylinder of the cartridge is of paper, unpasted, and contains 58 grains, from which the 
ball is separated by a tie. (Fig. 55.) In loading, the end folded down is not bitten off but 
opened, the powder jjoured in, the cartridge turned, and the ball shoved out of it with the 
rammer, which, to give a better hold, has a wooden knob. It is pushed home and rammed 
three times, which drives the tige from 0.15 inch to 0.09 inch deep into the lead, and fills the 
grooves. A space of 0.18 inch is still left between the powder and the ball. 

The Bavarian rifles are of three calibers, 0.556 inch, 0.587 inch, and 0.597 inch.* 

In Saxony, the Jager rifles were also altered to this system in 18-1'J, by giving the patent 
breech-f)in a conical chamber, sci ewing a steel tige into tlie bottom, and attaching to the rammer 
a head, countersunk to suit the shape of the ball. To save the bore the head wa.s inlaid with a 
brass ring at its greatest diameter in the middle. 

The length_of the barrel was 29.54 inches without the breech-pin, and its caliber 0.576 inch. 
The eight grooves had a depth of 0.027 inch, and a breadth of 0.073 inch, with three fourths of 
a turn in the length of the barrel, or an inclination of 88° 39' 44". The depth of the chamber 
was 0.809 inch, its inferior diameter 0.465 inch, and its superior 0.576 inch. The steel tige 
was 1.52 inch long, and 0.28 inch in diamete-. (Fig. 56 a h.) The ball was a cone, with a 
cylindrical base, having one broad groove to receive a greased woolen thread. (Fig. 57.^ 

Two years after the alteration of the Jiiger rifles to the Delvigne-Tliouvenin plan, the long 
infantry arm, on the system of Thouvenin alone, was adopted. The barrel of this arm is 40.39 
inches long, with a caliber of 0.576 inch. The four grooves, which are 0.023 inch deep, and 
0.19 inch broad, "have three eighths of a turn in the length of the barrel, or an inclination of 
89° 10' 49". 

The cylindrical tige screwed in as usual^ is 1.07 inch long, and 0.287 inch diameter. It 
projects from 0.18 inch to 0.275 inch beyond the charge^ which space the three strokes of the 
rammer diminishes to 0.07 inch, or 0.09 inch, leaving a vacant space between the powder and 
the ball of 0.185 inch. (Fig, 58 a & c) 

The breech-sight, which is 4.82 inches from the rear of the barrel, consists of a standing 
sight for a distance of 200 paces (154 yards) and two leaves; the lowctst for 400, the highest for 
600 paces. The height of the standing sight above the axis of the bore is 0.948 inch, that of the 
lower leaf 1.06 inch, and that of the higher 1.50 inch. The rammer is countersunk for the ball- 

■ At the beginning; ■f llie yenr ir-.">4, the I'Hes llnis p.ltciLd to tlic system of Tliouvt nin \v( re nmodcludwith favorable 
results The barrel, wliuto c.iliber is ilie sunie uh that of the siaooth-bore .ijiiis, find iiicrenses (1.007 inch towurds the breech, 
has four shallow grooves, with " half luri) in the lenpih ol the 1 .ic. The liausssc consists of a .-^innding sight, and a leaf '.viih a 
slide which works in a groove that canii ,-•. it tn the left as it nMends, thus corrci ling the deviation from " drift " by canyuic 
the breech to the right. The sight is graduated from yOO up to 1,000 paces. The ball is of a cylindro-conical form. — Darm- 
stadt Military Gazette, 18.'54, Xus. 141 and 148. >^ 
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The ball adopted for the altered rifles was abandoned, and the Oldenburg pattern, to be 
described hereafter, (Fig. 59,) used instead. This had a cylindro-ogival shape, with two grooves, 
of which the lower was filled with a composition of suet and wax. This ball was itself afterwards 
changed to the parabolic, or the form which gives the greatest divergence to the opposing cur- 
rents of air. It has but one groove, which is filled with yarn steeped in tallow. The greatest 
diameter, 0.569 inch, is above the groove, the rim below it being 0.002 less. (Fig. 60.) The 
weight of the ball is 359 grains, and that of the powder 79 grains. 

The cartridge is of paper, with its edges pasted over each other, and its upper end tied over 
the point of the ball with strong twine. The charge lies against the bottom of the ball, and the 
paper is folded and turned down. (Fig. 61.) 

To load, the fold is bitten off, the powder poured in, and the empty paper torn from the ball, 
which is inserted and rammed three times.* 

The lock for the arm, (Fig. 62 a b,) known, from its arrangement and position on the stock, 
as the back-action lock, differs from those of the smooth-bore arms in a greater simplicity, and 
the different location of the parts. It has but one spring, which serves both as main and sear 
spring. Its long arm is attached to the sear by a link, which obviates the great friction between 
the notch of the tumbler and the main spring in the ordinary lock, and accelerates the descent of 
the hammer. The tumbler has two notches, the front one of which is so far forward as to elevate 
the hammer a very little, and prevents the cap from falling off the cone. Moreover, the lock has 
but two screws passing through the bridle, which secure everything except the main spring to 
the lock plate. The lock itself is fastened by sliding the rear end under a fixed screw, and 
securing the forward end to the stock with a lock screw. 

About the time of the adoption of this arm in Saxony, the Delvigne-Thouvenin system was 
also adopted in Mecklenburg, and extended to their carbine and pistols — one caliber being pre- 
scribed for all three arms. They were called the " pointed-ball rifle," (pistol, and carbine.) 

The length of such a rifle is 38.40 inches, exclusive of the patent breech, and its caliber 
0.597 inch ; which, at the distance of 6.18 inches to Y.20 inches from the rear, increased 0.003 
inch.' The four grooves have equal width with the lands, and are 0.02 inch deep, with an incli- 
nation of 88° 30' 43", or a full turn in 37 inches. 

The patent breech-pin has a conical chamber of 1.43 inch deep, with a superior diameter of 
0.61 inch, and an inferior diameter of 0.534 inch. The stem is screwed into the middle of the 
bottom from right to left. It is cylindrical at bottom, but squared towards the top, which is 
rounded. The length of the stem without screw is 0.206 inch, and diameter 0.28 inch, projecting 
0.61 inch above the chamber. (Fig. 63 a b.) 

The ball is cylindro-ogival in shape, with two grooves, the upper for tallow, the under for 
attaching the cartridge. Its length is 0.895 inch, of which 0.378 inch is cylindrical. The 
diameter of the cylindrical part is 0.586 inch, and of. the lower rim 0.556 inch. The windage is 
0.027 inch ; the weight of the ball 451 grains, and that of the charge 56 grains. (Fig. 64.) 

The cylinder of the cartridge is conical, like the Oldenburg, hereafter to be described, and 
is, like that, tied in the lower groove. (Fig. 65.) The shape from which the cylinder is made 
is of thin but strong paper. It is convex above and concave below, with the same center. The 
paper wraps twice about the conical former. (Fig. 66.) 

Hanover adapted the system of Thouvenin, about the same time, to two of their arms— the 
seven-grooved rifle-musket and the eight-grooved rifle. 

The barrel of the musket is 40.26 inches long, with a caliber of 0.618 inch. Its seven 
grooves are 0.119 inch broad, and have an inclination of 88° ,56' 30", or atwist of three fourths. 
The breech or tang screw, which has a channel for the vent, has the tige.screwed into the middle 
of it. The tige is one and a half calibers long and half a caliber in diameter. (Fig. 67 a b.) 

* The tio-e rifles first introduced arc no longer retained, as the Jager batlahons have been armed with the last-named rifled 
infantry ai-m" Besides these battalions, two non-commissioned officers and sixteen E}:ivates of each company of infantry of 
the line, called the sharp-shooters, carry them. 
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The breech-sight consists of a standing sight and a leaf, and is 7.09 inches distant from 
the rear of the barrel. 

The eight-grooved rifle is 28.758 inches long, with the same thread and caliber as the fore- 
going. Its grooves, which are 0.095 inch broad, differ from the last in being progressive, 0.014 
inch deep at the breech, and 0.0095 inch at the muzzle. The breech is not, as in the seven- 
grooved rifle, closed by a tang screw, but by a patent breech, into which the tige, of the same 
dimensions as above, but somewhat pointed, is screwed. (Fig. 68 a h.) 

The breech-sight consists of a standing sight and two leaves, and is 0.44 inch from the 
rear of the barrel. The charge for both arms is fifty-nine grains rifle powder. 

The weight of the rifle-musket is 10.56 pounds ; that of the tige rifle 11.57 pounds, without 
bayonets. 

The rifle-musket is carried by the non-commissioned officers and riflemen of the line, and 
the privates of the light infantry — the rifle, by the non-commissioned officers of the light infantry 
alone. 

The ball (Fig. 69 a) is cylindro-conical in shape, the cylindrical part being 0.8 inch high 
and 0.61 inch in diameter, with one groove for tying the cartridge, the loose end of which is 
folded twice at right angles and turned down in the Prussian manner. The cylinder itself is 
made of fine but strong vegetable paper, (pjlanz papier,) not pasted. The cartridge at the ball 
end is dipped in tallow, as far as the tie. The ball weighs 444 grains. Each man carries in his 
cartridge-box sixty rounds in bundles, with seventy-two caps. 

The system of Thouvenin has been in use in Oldenburg since 1847, and has entirely super- 
seded the smooth-bore arms. 

Length of bore 39.12 inches ; caliber, which is slightly enlarged at the bottom, 0.688 inch. 
Number of grooves, four, with half a turn in the length of the bore, or an inclination of 89° 1 1' 1". 
Breadth of grooves 0.193 inch, depth of same 0.031 inch. The patent-breech has a chamber, 
the upper diameter of which is the same as the caliber, and the sides curved spherically, into 
which the tige^ 1.53 inch long and 0.31 inch thick, is screwed. It is pointed. 

The breech-sight consists of a standing sight 0.45 inch high, and two leaves ; the first for 
300 paces 0.67 inch high, and the second for 600 paces 1.33 inch high. In the last are two 
notches, for 400 and 500 paces, [the Oldenburg pace is 30.93 inches.] (Fig. 70 a b.) The weight, 
with bayonet, is 11.67 pounds, and without bayonet, 10.97 pounds. 

The ball is of the cylindro-ogival shape, and has two grooves. Its greatest diameter, at the 
junction of the cylinder and ogee, is 0.658 inch, whilst the lower rim is only 0.61 inch. The 
cylindrical part is 0.339 inch, and the ogee 0.728 inch. The upper groove is filled with a com- 
position of tallow and wax^ whilst the lower serves to secure the cartridge. (Fig. 71 a.) Its 
weight is 462 grains. The cartridge is intended to be inserted entire. (Fig. 71 h.) 

The cylinder is made of a piece of paper, whose upper side is convex and the lower concave, 
and has an ofi'set at the bottom. (Fig. 71 c) 

After the insertion of the charge — which is 58 grains of fine powder — and the ball, the 
cartridge is tied in the lower groove. The bottom of this cartridge has the diameter of the tige, 
and cannot therefore be made to surround it, but must go between the loose powder surrounding 
the stem and the ball. The powder in these cartridges must be closely packed, which secures an 
easier bursting of the cartridge in ramming. 

In Nassau, where, for several years, the arms of the sharp-shooters have been modeled on 
the system of Thouvenin, the barrel of the tige gun has a length of 39.41 inches, and a caliber 
of 0.69 inch. The number of the grooves is five, their inclination 88° 47' 22", or three fourths 
of a turn, and their depth 0.018 inch ; width or breadth somewhat less than the lands. The 
length of the steel-tige is 1.21 inch, and its diameter 0.35 inch. The distance of the hausse 
from the bead is 28.19 inches. The weight of this arm is 9.24 pounds, without bayonet. 

The ball is cylindro-ogival in shape, (Fig. 73 a,) is 1.08 inch long, of which 0.463 inch is 
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cylindrical, and has three sharp but not deep grooves. Its diameter is 0.6Y1 inch, and its weight 
721 grains. 

The cylinder is a single thickness, not pasted, (Fig'. Y3 6,) and has the hall turned point 
inwards. It is folded square down over the base of the hall, and dipped in tallow, as far as the 
cylindrical part extends. The other end of the cartridge is also folded down square, in the 
manner of the Saxon infantry cartridge. The charge is 69 grains, and surrounds the point of 
the hall. 

In Sardinia the infantry has two sorts of rifled arms besides the smooth-bore, one of which 
is the short rifled infantry musket, (Fucile di Fanteria corto. mod., 1844,) and the other the rifle 
of the Bersaglieri, (carahina de Bersaglieri.) The first follows the system of Thouvenin, and 
is modeled after the French tige rifle ; the last, the Austrian chambered rifle, which has no tige, 
and throws a cylindro-conical ball. 

The leng-th of bore of the infantry rifle-musket is 40.43 inches, caliber 0.689 inch, number 
of grooves four^ depth of grooves 0.021 inch, breadth 0.23 inch. The length of the tige is 1.45 
inch to 1.49 inch, and its diameter 0.334 inch. The grooves have but a slight inclination, like 
those of the French tige rifle, which it closely resembles. The weight of the arm, with bayonet, 
is ten pounds. 

The ball, (Fig. Y4 c,) like the cartridge, (Fig. 74 d,) exactly after the French pattern, has 
a cylindro-ogival form, and its grooves are angular and not very deep. It is 1.12 inch long, 
0.657 inch in diameter, and weighs 713 grains. Charge sixty-three grains. 

The barrel of the Bersaglieri rifle (Fig. 75 a h) is 29.44 inches long, and has a caliber of 
0.665 inch. It has eight grooves, with an inclination of 88° 46' 28" or fourteen twenty-fifths of 
a turn, in the length of the bore. The breadth of the grooves is 0.092 inch, and their depth 
0.11 inch. The cylindrical chamber is, like that of the Austrian chambered rifle, chamfered at 
the top, and is 1.85 inch long^ and 0.444 inch in diameter. The weight, with bayonet, is 11.66 
pounds, and without bayonet, 9.24 pounds. 

The ball (Fig. 75 c) is cylindro-conical in form and without grooves. Its length is 0.929 
inch, and its diameter 0.641 inch. Its weight is 540 grains, and that of the charge fifty-four 

grains. 

In Austria, the chamber system of Delvigne, adopted for the rifles, was partially reformed 
by the introduction of the pointed ball (Fig. 76 a) without the tige.* 

The ball is pressed and weighs 652 grains. It is 1.035 inch high, and 0.692 inch in diam- 
eter. The cylindrical part is 0.518 inch high, and has a single groove 0.089 inch deep to receive 
a cotton thread steeped in tallow. 

The rammer for these chambered rifles has a hole through the solid part of the head for a 
pin, to serve as a handle in drawing the ball, &b.; this hole communicates with the countersink, 
in order to permit the escape of the air in ramming. 

The cartridge cylinder is not pasted, but folded down over the base of the ball, (Fig. 76 &.) 
The ball is turned point inwards, and is tied with a thread over the point, which prevents the 
access of the powder and gives the cylinder the required stiffness. The loose end is folded down 
and the primer attached to it. In each company of infantry of the line two non-commissioned 
officers and sixteen privates are furnished with these chambered rifles. 

In the grand duchy oi Luxemburg the Jager rifles, originally designed for patch balls, were 
several years ago altered to the system of Thouvenin. 

The length of the barrel, which is octagonal, (Fig. 77 a b,) is 28.74 inches, and its caliber 
562 inch It has eight grooves with a twist of three quarters, or an inclination of 88° 38' 6"; 
they are 0.035 inch broad, and 0.019 inch deep. The tige screwed into the face of the breech- 
pin is slightly conical, being 0.275 inch at the lower end, and 0.255 inch at the upper; its 

•Lately this system lias been superseded by that of Wilkinson. See p. 162. 
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length l.YT inch. The breech-sight, which consists of a standing sight and three leaves, is 
inserted 6.9G inches from the rear of the harrel. 

The hall (Fig. 7*7 c) is cylindro-ogival in shape, and is 1.106 inch long and 0.557 inch in 
diameter. It weighs 494 graios, and the weight of the charge is sixty-two grains. The cylin- 
drical part has a circular groove filled with a woolen thread. 

In Eussia, the system of Thouvenin was also adopted, and ten men to each company of 
Jagers were furnished with arms of this sort, having very shallow grooves and a thick tige. 

The ball (Fig. 78 a) is cylindro-conical, with a total height of 1.191 inch; the greatest 
diameter, at the junction of the conical and cylindrical part, is 0.70 inch. The lower part, 
which is nearly cylindrical, has but one shallow circular groove, bounded by a rim at the base 
of 0.691 inch diameter. Its weight is 689 grains. 

The cylinder is double, has its edges pasted, and is folded down over the base of the ball, 
which has its point turned inwards. It is tied in the groove with a woolen thread dipped in 
tallow. • The other end is pinched and -folded down. Another tie is made about a third way 
down the conical part of the ball, the object of which is to prevent the powder from shaking 
down. 

In the experiments at St. Petersburg, in 1852, at a distance of 1,200 paces (931 yards,) out 
of 200 shots thirty took etfect in a moderate sized target. 

In addition, they have adopted for their two-grooved rifle a pointed ball with two projections 
or studs, in place of the belted ball. (These belted balls had a diameter of 0.692 inch over the 
side, and 0.728 inch over the l>elt.) The length of bore of these arms is 31.49 inches, and their 
caliber 0.689 inch. The number of the grooves is two, (Fig. 79 a b,) with a whole turn or an 
inclination of 87° 59' 18". The breadth of the grooves is 0.31 inch, and their depth 0.032 inch. 
The breech-sight is 3.58 inches from the rear of the barrel. The new ball (Fig. 79 c d) consists 
of two cones with their bases joined, the lower cone being truncated. The point of junction has 
the greatest diameter, which is 0.685 inch, the base being 0.673 inch. The two studs, which 
are intended to fill the grooves more readily on ramming, are 0.283 inch broad. Weight of the 
ball, 788 grains. 

IX. The System of Mixie.* 

Of late years endeavors have been made, particularly in France, to dispense entirely with 
the chamber and the tige, still retaining the advantages already attained in the facility of 
loading, the preservation of the shape of the ball and of the grain of the powder, as well as 
those of increased accuracy and range. 

The grooves in this system are progressive — that is, they diminish in depth from breech to 

,,*Tlie honor of oiigiiiating this system Ijtloiiys indisputably to Captain Delvigne, who, years ago, in liis constant experi- 
ments with cylindro-conical balls, made the discovery that the lead of his balls, which, as we know, were hollow from the base 
upward, was forced into the grooves by the eifect of the powder. 

The particulars are given in his essay " Sur I'emploi el Its effets des Projectiles cijlindro-coniques evidees,]>ar Gust. Delvigne, 
Extriiit du Sjiccldliur Mililaire, ciihier d'.'ioul, 1849," from which we make the following extract : 

" In these researches (which referred to the position of the center of gravity of the cylindro-conical ball) I made an 
important discovery, viz : that the gases of the inflamed powder, which so often drive a ball not well rammed out of the 
grooves, may .thus constrain it to follow them. I record this, as I believe, novel idea, recommending it to the consideration 
of such as are inquiring into the subject of small arms. We have only to control the great force of the powder to profit by 
this new discovery. 

" It is obvious that the form and size of the cavity must be proportioned to the cliaiye, and regard had to the object to 
be attained. 

" The difficulties in tlie way are, first: if the cavity is too great, the spread and friction will be extreme, causing the ga.ses 
to force a passage through the lead. Second, is the cavity too small, then the expansion will not take place at all. In either 
case, unless the form of the ball and chamber in some measure prevents the gases from surrounding the ball, there will be a 
forcing together of the sides in proportion to the size and shape of the cavity." 
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muzzle. The breech-pin has neither tige nor chamher. The grooves are 0.019 inch deep at the 
breech, and 0.011 at the muzzle. (Fig. 80 a b.) 

The ball is cylindro-ogival in shape, has three angular grooves (cannelures) on the 
cylindrical part, and a cavity conical from the base upwards, which is closed with a sheet-iron 
culot shaped like a cup. Its diameter, which is less than that of the bore, permits it to drop 
down easily on the powder — the more easily, after repeated firing, from having the "cannelures" 
filled with tallow. The rammer is countersunk to suit the shape of the ball. The following 
are the thepretical advantages which experience has fully confirmed : 

That the gas evolved in the inflammation of the powder forces the culot to the extremity 
of the cavity, by which the sides of the ball are pressed out and driven into the grooves. As 
these may not, however, always be completely filled, they are, as already stated, made shallow 
towards the muzzle, thereby securing absolute contact between the lead and the surface of the 
bore, and producing the required rotation of the ball about its longer axis. Besides, the force 
of the powder, by its more direct action on the center of gravity of the ball, forces it to retain its 
original tangential position to the trajectory. 

The system has, moreover, the considerable advantage that the ball retains its shape 
unaltered, as it is not rammed, but only pressed down, which is not the case with the other 
systems, (if we except the Prussian and the recent Swiss;) in all of which the effect of the 
rammer on the upper part of the ball is first to change the taper very appreciably ; and, secondly, 
to form a shoulder theoretically injurious in its influence on the tranjectory, since the air, instead 
of moving smoothly along the surface, meets with resistance there. 

The initial velocity of these Minie balls is said to be inferior, as appears, indeed, from an 
inspection of the table annexed. 

General Paixhans presents, in his "Constitution Militaire de la France," page 40, the 
following results of experiments with the new rifled carbine, with a charge of only four 
grammes (sixty-two grains) to a ball almost double the weight of the old round ball. 

At a distance 200 meters, (218^ yards,) a target of two yards square was hit 100 times in 
succession with this new musket, while the ordinary smooth-bore only made forty-four hits in 
the same number. 

At 600 meters (656 yards) there were twenty-five hits at the same target, while the smooth- 
bore did not reach it at all, and a field piece only hit it six times in the same number of rounds. 
At 1,000 meters, (1,093^ yards,) at which distance a field piece generally deviates five to six 
yards from the target, there were six hits in 100 shots with the new musket, and at this exces- 
sive distance it was found that a skillful marksman put three out of four shots in a moderate 

sized target. 

Table No. 1, annexed, affords interesting information in reference to the accuracy and 
penetration ; the experiments recorded having been made under the same circumstances with 
smooth bore, tige, and Minie arms. 

The advantages of this system arc — 

1. The ball retains its shape entire after loading. 

2. Quick and convenient loading. 

3. Less accumulation of dirt, and more easy cleaning than in the arms of the system of 

Thouvenin. . 

4. Any smooth-bore arm may be changed to it without materially weakenmg the 

strength. 

27 M 
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Its disadvantages are — 

1 . Great inequality in the eifect of the iron culot. 

2. The separation of this latter from the hall in loading, which exposes men in the vicinity 
to injury, and produces uncertainty of execution. 

3. It requires a charge somewhat heavier than the system of Thouvenin. 

4. The elevations are greater, and, consequently, 

5. The dangerous space* (bestreichenen raum) is less. 

6. Should the sides of the hall he too thin, it happens not unfrequently that the force of the 
gases separate the hollow from the solid part, and leaves it in the gun. 

For the purpose of instituting extended experiments with this system, four regiments in the 
French service were supplied with the arms. The adoption of the system was, however, 
deferred to a later day. 

Like experiments were instituted in Baden, in 1852, but with a smaller caliber. The ball 
was 0.883 inch long, and the cylindrical part had three grooves and a diameter of 0.506 inch. 
The interior conical cavity was 0.558 inch deep, with an inferior diameter of 0.36 inch, and a 
superior diameter of 0.307 inch. This cavity was closed with a close-fitting sheet-iron culot. 
(Fig 81 a b.) Two battalions of fusileers, fifth and tenth, were armed with these weapons for 
purposes of experiment. Since then a part of the smooth-bore arms of the infantry, as well as 
the carbines of the artillery and the holster pistols of the cavalry, have been altered to this 
system. 

In Nassau, also, where the rapid fouling of the barrel was found tc^e very troublesome, 
since it admitted but ten to twelve successive discharges in warm weather, attention was turned 
to the system of Minie, and experiments, with a view to its adoption, were set on foot in 1853 
with his balls. The stem or tige was removed, but the grooves remained unchanged. The 
trials resulted favorably to the system, and showed that the arms, with Minie balls, became 
much less dirty, and could be fired thirty to forty times in succession. The charge, however, 
had to be increased T.Yl grains. 

The tige was hereupon removed from the breech-pin, the grooves having already the 
required diminution of depth towards the muzzle. 

The ball which was the subject of these experiments has a cylindro-ogival form, is 0.663 
inch in diameter, and 1.2 inch long. The conical cavity closed with a sheet-iron culot, is 0.608 
inch deep, and at the base 0.442 inch broad. The weight is Y03 grains. (Fig. 82 a.) 

The cartridge (Fig. 82 h) is very like the Belgian^ hereafter to be described, (Fig. 99,) and 
the charging is effected in the same manner. 

In England, also, in 1851, many experiments were instituted with this system at Woolwich. 
They were begun at a distance of 200 yards, and prosecuted to a distance of 400 yards, with 
good results, the majority of the balls being in the bull's eye or the vicinity of it. Even at 600 
yards, it is said, a great number of the balls hit the target, the dimensions of which are, 
however, not given. 

The arm with which these experiments were made (of which 23,000 were ordered in 
consequence) was of the following dimensions: 

The length of the bore was three feet three inches, and its caliber 0.702, (subsequently 
reduced.) The four grooves, 0.25 inch wide, had something over half a turn in the bore, 
or an inclination of 89° 10' 37", and had a depth of 0.02 inch at the breech and 0.01 inch 
at the muzzle. The charge was two and a half drams, (68.35 grains.) The breech-sight, 

*This expression is used to denote the portion of tlie trajectory which is intercepted by a horizontal hne drawn at the 
height of a man on foot or on horseback. (Fig. 117.) — Translator. 
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like that of tlie French, was i.T inch from the rear end of the harrel, and graduated for distances 
from 200 to 900 yards. 

The ball, (Fig. 83,) originally like the French, was, after some experiments, altered to a 
sphero-conical shape, with the omission of the grooves. It is 1.03 inch long, and has a diameter 
at the base, where it is greatest, of 0.69 inch. The conical cavity is 0.54 inch long, and 0.4 
inch in diameter at the base. Like the Minie ball, it is closed by a culot, and weighs 22.66 
drams, or about ten to the pound. The weight of this arm, with bayonet, is ten pounds eight 
and three quarter ounces. The height of the trajectory above the line of sight was three and a 
half feet in the middle, for a range of 200 yards, and for 900 yards, 110 feet. 

There are ten men in each company armed with these arms.* 

During the year 1852 endeavors were made to substitute a smaller caliber for the large ones 
which had hitherto been preserved with the adoption of the Minie ball. This would enable the 
soldier to carry a larger supply of ammunition without overloading himself. The shape of the 
ball was also to be modified, the conical part having hitherto been too great and giving the ball 
too little hold on the barrel, causing it more readily to assume an oblique position. 

With this view a commission was in that year assembled at Enfield, who were to submit to 
ample experiment models furnished by the most noted gunmakers. 

The arms thus presented were : 

1. The two-grooved rifle. 

2. The Minie arm, adopted in 1851. 

3. Purdy's rifie, with a length of bore of 39 inches, and a caliber of 0.65 inch. The four 
grooves had not a uniform inclination ; but started at the breech with a twist of 0.542T of a circle 
in the length of the barrel, which, at the muzzle, was increased to 0.6842. This arm had two 
balls, one of which (Fig. 84 a) was 1.05 inch long, and 0.543 inch in diameter over the rim at 
the base. The cavity was closed with a metal plug, in lieu of the culot of Minie, and was in the 
same way to effect the. spreading of the ball. This ball weighed 610 grains. The other ball 
(Fig. 84 6) weighed only 487 grains; was 0.91 inch long, and 0.634 inch in diameter. Both 
were, in other respects, essentially like the English Minie ball, and the cavity in the second was 
closed by an iron culot. The charge was over two and a half drams of fine powder, and the 
weight of rifle and bayonet, nine pounds one and a half ounce. 

4. Lovell's rifle: its length of barrel was 39 inches, and its caliber 0.635 inch. There were 
two balls, the length of one (Fig. 85 a) being 1,145 inch, its diameter 0.63 inch, and weight 686 
grains. The length of the other, (Fig. 85 6,) 0.95 inch, its diameter 0.628, and its weight 562 
grains. 

5. Greener's rifle, with seven sorts of balls, the results obtained with which being not favor- 
able, are not given. The barrel had a caliber of 0.621 inch, and one of the several kinds of balls 
weighed nineteen to the pound. 

6. Richard's rifle was equally unsuccessful. The caliber was 0.5T'7 inch, and the ball 
weighed twenty-four to the pound. 

7. Lancaster's rifle, which difi"ered from all the others in the peculiar construction of the 
bore. It was 39 inches long, and had no grooves ; but was smoothly and elliptically bored out. 
This elliptical bore had an increasing twist and a diminished cross-section as it approached 
the muzzle; the smaller axis, which is to be regarded as the caliber, being 0.543 inch at the 
breech, and 0.540 inch at the muzzle; while the greater axis, which takes the place of the 
grooves, was 0.557 inch at the breech, and 0.543 inch at the muzzle. The twist was half 

*For more extended and uniform practice with these arms, a school of practice was organized at Hythe, near Dover, under 
the superintendence of Colonel Hay, whither eight or ten men from each infantry regiment were sent for instruction. After 
attaining proficiency these men were returned to their regiments as instructors. 

Eye-witnesses affirm that at the trials here 77 shots out of 100 were put into a target eight feet square, 800 yards distant; 
and again/that at the same target and distance, without previous knowledge of the distance, 40 out of 50 shots hit. 
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a turn in the length of the bore. The hall (Fig. 86 a h) was cylindro-spherical in shape, 1.125 
inch long, and 0.532 inch in diameter. The conical cavity at the base was closed by a plug 
somewhat larger, which spread out the lead the more the further it was driven up. The cylin- 
drical part had three sharp grooves. Its weight was 542 grains, and the charge two and a half 
drams. The weight of the rifle and bayonet was nine pounds nine ounces. 

8. Wilkinson's rifle^ the barrel of which was also 39 inches long, and it had a decreased 
caliber toward the muzzle, where it was 0.530 inch, against 0.531 at the breech. It had five 
grooves, with half a turn in the length of the barrel. It weighed nine pounds five ounces. Its 
ball, (Fig. 87 a b,) of cylindro-conical form, was solid, 1.075 inch long, and 0.537 inch in diam- 
eter. The lower cylindrical part had two deep sharp grooves, filled with tallow. It weighed 
500 grains. 

9. A rifle made in the Koyal Armory, at Enfield. The barrel (Fig. 88 a h) was 39 inches 
long, with a bore entirely cylindrical, of the caliber of 0.577 inch and having but three grooves, 
the twist of which was one half in the length of the barrel, or an inclination of 89° 19' 17". 
The depth of the grooves was 0.014 inch, and their breadth 0.262 inch. The weight of the rifle 
and bayonet was nine pounds three ounces. The ball adopted for it afterwards (Fig. 88 c d e) 
was not solid, but like Minie's, provided with a cavity, of limited depth, however. The length 
of the ball was 0.96 inch, its diameter 0.568 inch, and its weight 520 grains. 

As before observed, the chief object of these trials was to determine on an arm with smaller 
caliber, which would enable the soldier to carry the customary sixty rounds of ammunition 
without fatigue. This could not be done with the Minie arm of large caliber heretofore in use. 
It was also to present the advantage of greater strength with less weight of metal. It was, in 
addition, the province of the commission to ascertain the influence of the number of grooves, to 
obviate the use of the culot, and to modify the objectionable shape of the ball, which was too 
conical; and, finally, to construct a breech-sight less faulty than the one in use on the Minie 
rifle. 

On the second point, whether an even or an odd number of grooves is most advantageous, 
the experiments led to the conclusion that the latter was preferable in point of accuracy, as an 
odd number gave a land opposite to the groove, causing the groove to fill more readily; and 
when a small number of grooves only are to be used, three is a better number than four, as 
better preserving the cylindrical contour of the ball, which, with four grooves, inclines to become 
a square. Whether the last conclusion is well founded may be doubted, when we inspect the 
ball fired from a three-grooved bore, (Fig. 88 e.) It has much of a triangular shape, and a 
greater number of grooves would produce a much better appearance. 

The adoption of a smaller caliber infers, of course, a corresponding diminution of the weight 
of the ball, when it is not made disproportionately long. The balls submitted were, however, 
in their form and arrangement, for the most part, entirely unsuited for field service. As it was 
one of the prominent objects of the commission to determine upon a suitable form, and the Minie 
ball heretofore used did not take sufficient hold on the barrel, from its too conical shape, it was 
agreed to alter it, the lower half being made wholly cylindrical, the upper part remaining 
unchanged, (Fig. 89.) The trials with these balls gave far better results. "While at short 
distances, the elevation had to be somewhat greater than for the former balls, at 700 yards they 
were equal. The experiments at Woolwich, on the projecting culot, and whether any culot is 
advantageous, showed less accuracy by one third for the ball without culot. 

These experiments also elicited the fact that the Minie or expanding ^all gave better results 
when separated from the cartridge in loading than when united to it; and in the latter case, 
still better when the envelopes was well greased. It was also thought that no small influence 
was exerted on the expanding ball by the grain of the powder, the coarse grain giving the better 
results. This was ascribed to its slower inflammation, which put the ball more gradually in 
motion, giving time for the full expansion of the lead. 
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The use of the Minie rifle of large caliber had developed the defect of the breech-sight in 
use, which was, like the French, provided with a slide, to be set for each distance. After 
prolonged use, the slide would become loose, and would fall down, in spite of the spring; and 
shoving it back in the hurry of action, this would not always be correctly done. It 'was, 
therefore, abandoned in the new arms, and one adopted, hereafter to be described, the leaf of 
which has a slit for the sliding sight, and folds down in either direction. The reason for such 
an arrangement is that the sight, when raised, may yield, and not be broken by any accidental 
blow. It has the objection, however, that the sight, when up, may not be placed exactly per- 
pendicular, and thus give false elevations. 

For better comparison, we will here give the horizontal ranges of the various arms tried, 
placed at four feet seven and a half inches from the ground, and the elevations at which they 
must be fired : 



ARMS. 



Distances in yards. 



Horizontal 
range. 



100. 



200. 



300. 



400. 



500. 



600. 



700. 



800. 



1,000. 



Two-grooved Brunswick 

Purdey's , 

Lovell's, (heavy ball,). ., 

Lovell's, (light ball,) 

Lancaster's 

Wilkinson's , 



Yds. ft ins. 
173 2i 
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194 11 
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At the distance of two hundred yards, this rifle (Wilkinson's) requires a greater elevation 
than that of Lancaster, but less for all greater distances ; a discrepancy ascribed to the shape of 
the ball, which in Wilkinson's approaches more nearly to the spherical, and will, therefore, 
present a more uniform surface of resistance to the air, whatever the angle under which it is 
fired ; while that of Lancaster, being more pointed, cleaves the air more easily at smaller eleva- 
tions, in which more of the point and less of the side presents itself to resistance. 

With the Enfield rifle, whose horizontal range and elevations are not given, the greatest 
height of the trajectory for a range of one hundred yards, at a distance of fifty yards from the 
muzzle, was nine inches; for two hundred yards, at one hundred and fifty yards, was 21.16 
inches ; and for three hundred yards, at one hundred and seventy-five yards, was 43 inches. 

At the close of the experiments the commission were unanimously in favor of the adoption 
of the last named Enfield rifle, as on the whole best fulfilling the required conditions of reduced 
weight combined with requisite strength, diminished caliber, a ball more easily prepared than 
that of Minie, in which the manufacture of the culot was troublesome, and the retention of the 
sixty rounds of ammunition. The efficiency and accuracy of this rifie exceeded all others of the 
grooved arms up to 800 yards, especially when loaded with the greased envelope. 

Upon this, two patterns were made at Enfield from those which had proved successful in the 
experiments. The one intended for the line and the militia had a standing sight for 100 yards, 
and two leaves for 200 yards and 300 yards, respectively ; the other, for the rifiemen and portions 
of other corpg.had a standing sight for 100 yards, and two leaves, like the Prussian needle gun, 
which moved either way and were graduated to 800 yards. 

From the statements of the experiments, in which the accuracy and penetration are not 
given, it appears that at first a ball was used constructed on the principles of Minie ; but that at 
the close of the experiments it was referred to Pritchett, the gunmaker, to furnish a ball without 
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culot, such as he had submitted at former experiments, and which had given satisfactory results. 
This new ball (Fig. 88 c) is cylindro-conical, has a bell-shaped cavity 0.27 inch deep and 0.43 
inch diameter at the base.- It is 0.568 inch caliber and 0.96 inch long. The weight is 520 
grains, and the charge two and a quarter drams of fine powder. This arm, the dimensions of 
which have before been given, is known as the Enfield-Pritchett rifle. 

In Spain, after favorable experiments with new rifled arms, it was likewise decided, in 1852; 
to adopt the Minie system. The barrel of the weapon is 33.07 inches long, has a caliber of 
0.597 inch, and has four grooves with a half turn in the length of the barrel, or an inclination 
of 89° 10' 12". The width of the grooves is 0.224 inch, and they are of a uniform depth of 0.019 
inch, departing in this respect from the principles of the Minie system. The breech-sight is 
2.24 inches from the rear of the barrel. The bead, as in the Belgian arms, serves also the pur- 
pose of bayonet-stud. Weight, without bayonet, 8.36 pounds. 

The ball (Fig. 91) has a rather long cylinder, with three sharp grooves, with a diameter of 
0.554 inch; it is 0.984 inch long. The cavity, closed by an iron culot, is conical, the superior 
diameter being 0.26 inch, and the inferior, 0.36 inch. The windage is 0.043 inch. According 
to late accounts the uniform depth of the grooves has been abandoned, and the depth at the 
breech made 0.031 inch, that at the muzzle remaining the same. The diameter of the ball is 
also said to have been increased to 0.568 inch, thus reducing the windage to 0.011. Weight 
422 grains. 

In Belgmm, where, induced by the favorable results obtained in France, experiments were 
also made with entire success, the infantry were partially armed on this system. The length of 
the bore is 41.73 inches, and its caliber 0.689 inch. The four grooves, with something over half 
a turn, (^f,) or an inclination of 89° 13' 17", are 0.255 inch broad, with a diminishing depth 
towards the muzzle; the depth at the chamber being 0.017 inch, and at the muzzle 0.005 inch. 
(Fig. 94 ab.) 

The ball adopted, (Fig. 95 a,) but subsequently changed at the instance of Colonel Tim- 
merhans, weighed 719 grains, and differed so far from the French (Fig. 80 c) that it was not 
pointed, but had a rounded termination, and it was furnished with three very shallow grooves. 
The diameter of the cylindrical part was 0.673 inch, and the whole length 1.165 inch. The 
cavity was conical 0.622 inch long, with an inferior diameter of 0.440 inch, and a superior 
diameter of 0.311 inch. The culot was 0.137 inch deep and 0.338 inch broad. The charge was 
79 to 85 grains of musket powder. 

Various reasons gave rise to renewed experiments in Belgium, in 1853, with arms of this 
system, under the supervision of the well-known Colonel Timmerhans. The object of these was 
partly to adapt this system to the smooth-bore arms, retaining their caliber; partly, also, to 
improve the Minie ball in some way so as to obviate the objections to the culot, which not unfre- 
quently separated itself from the ball in loading, and endangered the men in the vicinity ; and, 
finally, to establish more fully the relation between the weight of the ball and that of the charge. 

As all experiments had shown that, with equal accuracy and penetration, these arms were 
much less liable to become foul than those of Thouvenin, the dirt being quite as perceptible in 
the latter after ten or fifteen rounds as in the former after thirty or forty rounds ; as the cleaning 
of these arms can be effected with a simple wiper, which is serviceable under all circumstances ; 
and as they can be loaded in much less time without any stated blows of the rammer, but simply 
by pushing the ball down on the powder, the favorable results of these experiments were scarcely 
to have been doubted. 

All the advantages claimed for this system were again confirmed ; but the Minie ball had its 
own defects which were to be obviated. Trial was then made of the Peter* ball, but it was found 

*Tliis ball was entirely similar to the Belgian ball (Fig. 95 a) in external appearance, but instead of the culot there w-aa 
in the cavity a strong plug, forming a part of the ball, projecting and tapering downwards. The diminution of the cavity thus 
caused would, it was supposed, favor the effect of the gas, and cause the lead to be driven into the grooves quicker and more 
effectually. 



THE SYSTEM OP MINIE. 215 

that the space between the plug and the sides of the cavity did not allow sufficient action for the 
gases, especially when the lead was somewhat thick. 

Subsequently, Colonel Timmerhans presented a ball of his own construction, in which the 
cavity was bell-shaped, leaving an edge somewhat thin^ which yielded more readily to the effort 
of the gases. A plug in the cavity exerts an influence so far useful that it receives and breaks 
the first shock of the explosion, and prevents the separation of the hollow from the solid part, as 
happened with the Minie ball before described, when there was defective construction or an over- 
charge. The gases are thus forced to act more on the inferior parts of the cavity. Moreover, 
as this plug, or projection, is a sort of sinking head, the cavities caused by the escape of the air 
in casting will occur on it, and will exert little or no influence in displacing the position of the 
center of gravity, a disposition favorable to exact rotation. 

This new ball, (Fig, 96,) differing from the Minie before described, (see Fig. 95, a, b,) has 
a cylindro-ogival form, is 1.223 inch long and 0.673 inch in diameter, and has three grooves. 
The bell-formed cavity has a height of 0.574 inch, and a diameter at the base of 0.598 inch. 
The plug (zap/cJien) is 0.35 inch long, 0.3 inch in diameter at the base, and 0.15 inch at the 
end. The ball, with a windage of 0.015 inch, weighs 721 grains. 

The rifle itself, (Fig. 97,) the dimensions of which are given at page 214, (Fig. 94, a, h,) 
remained unaltered in reference to the grooves, except that they were deepened at the muzzle 
from 0.005 inch to 0.009 inch. The breech-sight (Fig. 98) consists of a leaf on a hinge, at the 
back of which there is a spring, the foot of which, turned up, furnishes, as it rests on the hinge- 
bed, the standing sight for 300 paces. When the leaf, which has a slit for 400 paces, and a 
notch at top for 500 paces, is raised, the lower end of the spring is received into the hinge-bed, 
and holds the sight fast. The notch of the standing sight is 0.822 inch, the slit is 1.361 inch, 
and the notch at the top of the leaf is 1.739 inch above the axis of the bore. It is 3.74 inches 
from the rear end of -the barrel. The iron bead, a quadrant in shape, with the curve turned to 
the muzzle; serves also as the bayonet stud. 

The cartridge (Fig. 99) is made of thin card board rolled around once, and, for greater 
security and the preservation of the powder, is wrapped about with an envelope of common writing 
paper pasted, the end of which is inserted into the cylinder in such a way as to envelope the point 
of the ball and separate it from the powder. The whole is then surrounded by a third wrapper 
unpasted and folded close over the base of the ball ; the other end being left long, is twisted and 
turned down. The cartridge is dipped in tallow as far as the cylindrical part of the ball extends. 
The method of loading is as follows : The cartridge is bitten off above the powder, the 
powder poured in, the cylindrical part of the ball inserted, the empty cartridge torn off, and the 
ball shoved down without ramming on the charge, which is 85 grams of common musket 
powder In loading in this way, without freeing the ball of the paper, there will be no danger 
of the ball's moving forward when the gun is carried with its muzzle depressed, as is often the 

case with skirmishers. ,i • i ,i • i ^ 

On comparing the experiments with smooth-bore arms with a charge one third the weight 
of the ball and those made with the altered rifles with a charge only one tenth the weight of 
the ball, the following results have been obtained in reference to accuracy and range : 

Smooth-bore ^rms— 100 rounds. 

At 100 paces, (82 yards,) 16 hit the size of a man ; 50 an infantry front of 12 meters. 
At 200 paces, (164 yards,) 10 hit the size of a man ; 38 an infantry front of 12 meters. 
At 300 paces, (329 yards,) 18 hit the size of a man ; 12 an infantry front of 12 meters. 
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Altered Arms — 100 rounds. 

At 100 paces, 64 hit the size of a man ; 84 au infantry front of 12 men. 
At 200 paces, 28 hit the size of a man ; 60 an infantry front of 12 men. 
At 400 paces, 16 hit the size of a man ; 51 an infantry front of 12 men. 
At 500 paces, 8 hit the size of a man ; 43 an infantry front of 12 men. 
At 600 paces, 6 hit the size of a man ; 37 an infantry front of 12 men. 
This arm, besides, covers a dangerous space of: 
At the distance of 200 paces, 200 paces. 
At the distance of 300 paces, 200 paces. 
At the distance of 400 paces, 150 paces. 
At the distance of 600 paces, 56 paces. 

X. The Swiss System. 

About the time of the appearance of the system just described, attention was called in 
Switzerland to the new American system ; and, after full experiments, it was in 1850 adopted, 
with some modifications, for their sharp-shooters. The arm was called the " new federal 
stutzer," [provincial for a rifle-barreled gun.] 

To this system belong a very small caliber, half-round grooves, with nearly a whole turn, 
and a chambered breech-pin. The ball rests neither on the powder nor on the breech-pin, and 
is loaded with a patch. 

The stutzer has these dimensions : the length of the barrel is 32.038 inches, and its caliber 
0.413 inch. The eight half-round grooves have equal breadth with the lands, and are 0.017 inch 
deep. The twist is once in three feet, or an inclination of 85° 56' 54". The chamber of the 
patent breech-pin is 1.004 inch deep, and 0.413 inch in diameter. (Fig. 100 a b.) Fig. 101 a b 
explains the breech-sight, which is 5.19 inches from the rear of the barrel. The whole length 
of the stutzer with bayonet is 68.89 inches ; the weight, with it, ten and a half to eleven pounds. 

The ball (Fig. 102 a b) is cylindro-conical, and has at the lower end of the cylinder one 
groove not very deep, chamfered at the top, in which the patch is tied with common thread. 
The greatest diameter of this ball is 0.409 inch, which is at the lower rim^ the upper being 0.393 
inch only ; and the ogee part, which is 0.925 inch long, is only 0.370 inch in diameter at its 
junction with the upper rim. The whole length of the ball, the weight of which is between 
twenty-eight and thirty-two to the pound Swiss, (275.42 grains, and 237.47 grains,) is 1.1694 
inch. 

The charge, which must not exceed sixty-four grains, nor fall below fifty-nine grains, is 
contained in a cylinder made of good sized paper. The ball is carried apart from the cartridge in 
the hunting-pouch, wrapped with patching. The pouch carries sixty cartridges and eighty caps, 
besides a certain quantity of lead (2.2 pounds) and sixty patches, with the necessary thread. 
The patching is made of cotton cloth, steeped in grease. 

The thread which binds the cartridge to the ball it is intended shall strip off on the insertion 
of the ball, and must therefore be of a certain thickness. A shoulder near the upper end of the 
rammer prevents the ball from being driven down too far, and leaves a space varying from 0.177 
inch to 0.236 inch between the powder and the ball. Besides the rammer, a starter of wrought 
brass is carried. 

At the close of 1853, a new arm was also adopted for the Jager, after the most satisfactory 
experiments. It has, like tlie Minie arm, a light charge, weighs 1.1 pound less than that^ has 
less recoil, and greatly excels it in accuracy. At 2,500 Swiss feet (820 yards) the small ball of 
this Jager rifle penetrated three boards 1.18 inch thick each. It is nearly of the same char- 
acter as the stutzer. The bore, small like the latter, is 32.038 inches long, and 0.431 inch 
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caliber, has eight rounded grooves, with a turn in 35.46 inches, or an inclinatb.n of 88° 56' 54," 
equal to 0.90?.3 of a turn in the length of the bore. There is a maximum of 1.0423, and a mini- 
mum of 0.8468 laid down. The depth of the grooves varies from 0.014 inch, to 0.017 inch, and 
the breadth is equal to that of the lands. The chamber has the same caliber as the barrel, and 
is 1.004 inches deep. The breech-sight, which is like that of the stutzer, is 5.2 inches distant 
from the rear of the barrel, and is graduated on the left side for 200, 400, 600, and 800 paces. 

The heights of the sights above the axis of the bore, age— ^^-««sr 
For 200 paces, (164 yards,) 0.744 inch. 
For 400 paces, (328 yards,) 0.897 inch. 
For 600 paces, (492 yards,) 1.086 inch. 
For 800 paces, (656 yards,) 1.347 inch. 
For 1,000 paces, (820 yards,) 1.643 inch. 

The height of the bead, which is on the muzzle-band above the axis, is 0.637 inch. The 
length of the Jager without bayonet is 48.82 inches, and with bayonet 68.89 inches, and its 
weight with bayonet 9.9 pounds. 

The ball, (Fig. 103,) like that of the stutzer, is cylindro-ogival, and has a greatest diameter 
of 0.395 inch at the junction of the ogee and cylinder. The cylindrical part, 0.385 inch long, 
with two grooveg tapers toward the bottom, where its diameter is 0.379 inch. The whole 
length of the ball is 0.940 inch, and its weight from twenty-eight to thirty-two to the pound, 
(275.42 to 239.47 grains.) • 

The cartridge (Fig. 104) is made of writing paper closely wrapped, without pasting, and 
has a charge of 62 grains of musket powder. The ball is inserted point first, and separated from 
the powder by a small paper wad. The lower end is folded over the base of the ball, and dipped 
in a mixture of four parts of tallow and one of wax to a depth of 0.35 inch, the upper end being 
folded close and turned down . Each man carries into the field six bundles of cartridges of ten 
each, and seventy-eight caps, in papers of thirteen, which are packed with each bundle. 
'* The mode of loading is the same as with the stutzer, but without the patch, the place of 
which is supplied by the end of the cartridge dipped in the composition, which goes in with the 
ball. A certain interval is preserved between powder and ball. Besides the steel rammer, a 
brass drift is used, 21.26 inches long, after the ball is pushed home. 

The results of trials with the Jager rifles are as follows : 

As to accuracy, at 400 paces, at a target seven and three quarters feet square, out of 100 
shots there were ninety-five hits. At 600 paces, at a target eleven and a half feet long and eight 
and three quarters feet high, with a high wind, there were sixty-three hits ; and at 800 paces, in 
calm weather, there were eighty to eighty-seven hits in the same target. 

The elevations of the Jager rifle, the stutzer, and the Minie, are as follows : 

Jager. Stutzer. Minie. 

For 400 paces 0° 25' 30" 0° 35' 10" 0° 10' 21" 

For 600 paces 54 20 1 3 20 1 51 

For 800 paces 1 21 40 1 38 50 2 43 

For 1,000 paces 1 52 43 2 9 3 34 

The smaller elevations of the Jager rifle over the stutzer must be ascribed to the diminished 
friction of the ball in the bore. The Minie requires double the elevation and the balls have a 
similar dangerous field. 

In reference to penetration, the results were equally favorable, since at 800 paces (656 yards) 
the penetration was through five boards 1.2 inch thick, (nearly,) and at 1,000 paces (820 yards) 
four boards of like thickness, while with the Minie rifle at the first distance only three to four 
boards were penetrated, and at 800 paces even the ball of the wall piece went through but one 
board. 

28 m 
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Experiments of great interest* in reference to the penetration of the Jager and Stutzer rifles 
which agree in charge, hall, and other respects, were made on the 16th of January, 1855, at 
Thun, in Switzerland, under the direction of Colonel Wurstemherg and Lieutenant Colonel 
Welirli, on a horse recently killed. Such an experiment on a body that remained warm all the 
time of the firings is the more interesting as it enables us the better to estimate the execution of 
a service arm than could be done from its effect on boards. 

For this purpose the carcass was placed astride on a piece of wood, and the head and the 
neck arranged in as natural a position as possible. The results were as follows on the fore part 
of the body at 100 paces : One ball made a round hole in the middle of the forehead, without 
any splinters, traversed the brain and spheroidal bone, and passing out through the skin at the 
larynx, went on. A second passed through the bridge of the nose without splintering the bone; 
and after passing through the gums, went out at the glands of the larynx. A third went through 
the breast bone, wounded several principal parts, as well as the upper part of the leg and the 
joint, in the neighborhood of which it again passed out. Like effects were produced on the hinder 
parts of the body, where a ball passed through the thigh bone and came out at the hock joint. 

At 300 and 400 paces balls fired against the right side smashed the ribs, passed through the 
body, and either passed out, or struck against a rib opposite, or hung in the tissue of the skin. 
The conclusion from these firings was, that at 100 paces (84 yards) the- majority of the shot 
would produce instant death, and the rest mortal or very dangerous wounds. Two fired at this 
distance, and from a kneeling position, would have infiicted instant death. 

At 200 paces there were no hits of note on account of a snow storm ; but at 300 paces (245 
yards) several shots would have produced death, and the same at 400 paces, at which distance 
several balls broke ribs, and passed through or hung in the opposite side. 

These most interesting experiments prove, in the most striking manner, the great penetra- 
tion of balls fired at low angles, when the balls from these stutzers, which possess this advantage 
in a high degree, at a distance of 400 paces, break through and shatter strong bones like the 
breast bone, the skull, and the ribs, continue their course through the great interior parts of the 
body, which are of an elastic and spongy nature, and either make their way on the opposite side 
through the skin, or bury themselves in the bones there. 

XI. The System of Wilkinson. 

The characteristic of this system refers chiefly, like that of Minie, to the operation of the 
gases on the ball, and to the construction of the latter, which differs from that of Minie in being 
solid, not hollow, and having on the cylindrical part two deep right angled grooves. As the 
ball has no cavity, the action of the gases must be different. They must operate by forcing the 
hoop-like cylindrical part forward on the conical part, and thus effect the filling of the grooves ; 
and this can only take place when the conical part has the necessary weight. Through the 
pressure of the gases on the base, the oblique sides of the grooves are pressed wedge-like into the 
hoop or circle in front, and spread it. But this can only happen when the sloping parts are 
somewhat long, and the force of the gas does not instantly overcome the inertia of the heavier 
conical part. It is clear that the slope of the groove must be regulated by the depth of the rifles, 
whilst the weight of the conical part is determined by the strength of the charge — e. g., with 
deep grooves, the sloping sides must be made longer than with shallow ones, since the spread 
required is greater ; and, with a heavy charge, the conical part must be lighter, since the pressure 
from behind and the spread of the hoops is more violent from the greater force of the gases. 

Wilkinson adopted besides a progressive caliber, a condition not essential, when the rifles 
are shallow and rounded, since the filling of them can be effected, as above stated, by the arrange- 
ment of the grooves of the ball. 

* Taken from the " Examination of the Results obtained January 16, 1855, in the arrangement of the system of Federal 
Ordnance, at Thun, &c., &c. 
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^ This system, though in many respects decidedly preferable to the other, was nowhere accepted 
until 1854; but since then it has been adopted in Austria after the most extensive and successful 
trials.* Three new rifled arms have been introduced on this system, and are divided into the 
tige rifle for non-commissioned officers, the third rank, and the best marksmen in the Jager 
battalion ; the rifle, without tige, for the rest of these troops; and the rifle musket for the non- 
commissioned ofiicers and sharp-shooters of the battalions of the line. 

The barrels of these three arms are identical in the numbers, depth, and breadth of their 
grooves, the last being the same as that of the lands; but the twist of the rifle musket differs 
from that of the rifle. 

The breech-sight is arranged according to the destination of the weapon, so that the tige 
rifle is sighted in the Danish manner for 1,200 paces, while the rifle without tige and the rifle- 
musket, after the Belgian mode, are prepared for 900 paces only. 

In these weapons the Consol lock, peculiar to Austria, were abandoned, and the common 
percussion lock substituted. 

The ball is, according to the authority just cited, modeled on that of Wilkinson, used in the 
English experiments in 1852, at Enfield. (Fig. 87.) The cartridge resembles the French, in 
which, it will be recollected, the end folded over the ball is greased and loaded like a patch with 
it after the part of the cartridge has been torn off. 

In accuracy and penetration the system is said to excel all others, especially at great 
distances. At 300 paces the hits were 100 per cent, in a target the size of a man's head, and at 
1,500 paces, forty-nine hits in a column target. At 1,000 paces the ball is said to have passed 
through six boards 1.03 inch thick, and placed 12^ inches apart ; and at 2,000 paces, three of 
them in the same way. 

In the journal already referred to, it is stated: "This system surpasses the hitherto unap- 
proached tige arm in accuracy, penetration, ease of loading, absence of dirt, and facility of 
cleaning." It is, in fact, surprising that, to prevent the crushing of the powder, the tige should 
have been introduced into one of the stutzers, contrary to the principles of the system, whilst it 
was thought unnecessary in the other arms of the same system. The tige is no constituent of this 
system^ and appears only to interfere with the cleaning of the barrel. 

This system must eventually meet with general favor, as it unites almost every advantage 
conducive to accuracy and penetration. 

XII. The System of Lancaster. 

The peculiarity of this system, which of late has attracted great attention in England, and 
is adopted into the artillery of that nation, relates to the interior conformation of the barrel, 
which is neither round nor grooved ; but the interior cross-section is an ellipse, and the bore has 
a certain turn in its length. f At the breech the twist becomes nearly rectilinear, but soon 
assumes the increasing inclination, which is uninterrupted to the muzzle ; both axes of the 
ellipse, however, undergo a diminution^ the greater of 0.066, the less of 0.029 inch. 

The system thus proposed by Lancaster seems to be partially borrowed from the American 
smooth bore, with the addition of the expanding ball, which, enlarged by the action of the gases 
on the conical plug, retains its cylindrical part entire unchanged by the increased twist, and 
only alters when the point has left the muzzle. 

Strictly speaking this twisting ellipse is nothing else than the parabolic grooves before 

described. 

As the American system is the basis of Lancaster's it deserves a passing notice. It adopts 
the principle of the parabolic grooves, and a small twist; that is, the grooves do not, as usual, 

* Karlsruhe Times, 1855; Darmstadt Military Times, Nos. 15 and 16. 

t It is evident that the idea is but an extension of the two-grooved rifle, since, if we take a round smooth bore, and on 
opposite sides form two broad rounded groves, the figure of the cross-section will resemble an elhpse.-r™wiator. 
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retain a fixed angle from breech to muzzle, but beginning with a direction nearly parallel to 
the axis of the bore, they assume a greater and greater inclination to it as they approach the 
muzzle. This species of grooves, which is called a "gaining twist," by impressing a gradual 
motion of rotation on the ball, effects the purpose of preventing the ball from stripping, or being 
forced over the lands by the first impulse of the gases. 

The followers of this system claim for it increased accuracy and diminished recoil ; assertions 
which are somewhat doubtful as regards the elongated ball, in which the cylindrical part 
encounters increased friction — a friction yet further augmented by the continued change that 
part undergoes from the ever increasing twist. 

In Denmark, balls other than the round have for some years been in use. Figs. 105 and 
106 are samples of the kinds used in the Schleswig war. In the cartridge shown at Fig. 105 
both balls were sometimes of the same caliber. The cylinder was tied above the small ball, and 
in the groove of the plate. 

Conclusion. 

In taking a retrospect of what has been accomplished in the systems heretofore treated of 
the fundamental conditions laid down at page 185, in the improvement of infantry arms, must 
be kept in view. These were, first, increased facility of loading ; second, increased accuracy and 
range; third, the charge; fourth, the inclination of the grooves; fifth, the diameter and shape 
of the ball. The first two can, it is evident, be attained only through the last three, which are 
to be regarded rather as the means to an end. Such has been the process in all the systems 
proposed since 1820, and facility of loading and increased accuracy have been, though not always 
in an equal degree, attained. 

In the systems introduced from Delvigne to Thouvenin, the round ball was retained, but 
with such diminished diameter as to secure, through the increased windage, facility for loading. 
Delvigne, for this purpose, gave his balls a windage of 0.027 inch, the powder being kept from 
crushing by the use of the chamber, with a diameter less than the bore, upon which the ball rested. 
In loading, however, the ball was considerably disfigured, as, on the upper side, it was flattened 
by the face of the rammer, despite the concavity of the latter, and on the other it was forced into 
the chamber. The results obtained being unsatisfactory, Pontchara, to preserve the shape of 
the ball, introduced a wooden sabot, which, with a patch, partly enveloped the ball. This did 
not wholly prevent the disfiguration of the ball, besides introducing new difiiculties. This 
system in this state was, however, adopted in France, and attempts made to improve it by 
lengthening the barrel and diminishing the twist of the grooves, still retaining the same charge 
of ninety-six grains. The chief obstacle, however, to improved results, still lay in the disfigu- 
ration of the ball, which greatly increased the resistance of the air, and thereby diminished the 
range. 

The system of Wild gave much better results. In this the round ball was still retained, 
with considerable windage, which was diminished, as desired, by a thicker or thinner patch. The 
preservation of the spherical shape of the ball is here, too, a condition ; and this, with the method 
of loading, whereby the accumulation of dirt was avoided, showed, in the experiments of Baden 
and Hesse in 1843, the superiority of these rifles, both in accuracy and penetration over any of 
the systems then known. They were always observed to require a less elevation for the greater 
distances. 

With the appearance of Thouvenin' s and the accompanying pointed ball, the rifled arm 
assumed a different aspect, since the range of its execution was limited only by the extent of 
human vision. No longer can artillery, when opposed to infantry, take up its position and 
securely discharge its rounds of grape and canister, secure from iminunity from any but a random 
shot from its adversary. At this distance it is now at the mercy of the rifle of the foot-soldier ; 
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hence, wlien covering the artillery, the ritfed arm becomes a much more efficient support than 
formerly, when it was not always in its power to afford the needful protection. 

How profoundly these improvements have been felt and acknowledged, is shown by the 
speedy and general adoption of this system, which none other has supplanted without presenting 
the same defects. Facility of loading is attained in this system by a sufficient windage ; and 
increased accuracy, range, and penetration, though the charge is diminished and the weight of 
the ball augmented, by the use of the pointed ball. In France, for example, the charge has 
been reduced from 96 grains to 68 grains, whilst the weight of the ball has increased from 452 
grains (the round ball of 1842) to Y25 grains. The reasons for this are, in the first place, that 
the powder is kept by the tige from being crushed ; secondly, that the powder is fully burned 
by the time the ball quits the muzzle ; and, thirdly, the effect of the form of the ball and its 
grooves, ("cannelures.") The great influence of these three points is shown in the fact that 
rifles, formerly loaded with round balls after the old method, when brought into this system 
unchanged except by the introduction of the tige, acquire greatly increased accuracy and range. 
Still, one circumstance operates unfavorably on the latter of these two properties — that is, the 
partial disfiguration of the ball by the rammer, which both changes the point of the ball and 
forms a rim there more or less marked. This defect has been attempted to be remedied by 
giving, as in Prussia, to the lower part of the hollow in the rammer-head an increased width. 
The ball, too, when the cylindrical part is too long,- may take too strong a hold on the grooves, 
when these are somewhat deep, by which the direction of the ball will, indeed, be secured, but 
the augmented friction will be injurious to the range. 

In spite of all attempts to guard against deforming the projectile, it has not yet been 
attained ; and this system must be regarded as that of constant disfiguration of the ball, to which 
all that we have treated of belong, except that of Wild. 

While in the system of Thouvenin the ball is forced into the grooves by the aid of the 
rammer and the tige, the same is effected in that of Minie by the expansive force of the gas, 
which fills up the cavity of the ball and presses it equally outward. This system does not 
essentially increase the accuracy, and the range is diminished ; but it attains two advantages, 
viz: a still greater facility of loading, and the preservation of the original form of the ball. An 
apparent contradiction is here asserted, viz: that, did the disfiguration of the ball not take place, 
the system of Thouvenin would insure still greater range and accuracy, while the Minie system, 
in which the ball retains the shape which theoretical principles have assigned to it, gives no 
greater accuracy, and a range even inferior. The explanation of this anomaly is to be sought in 
the fact that, in the Minie system, the culot does not always correctly fulfill its functions, but is 
separated from the ball at the moment of loading ; or else, being turned edgeways, causes the 
total loss of the shot. The diminished range may be accounted for by supposing that a portion 
of the gas escapes before the ball has completely filled the grooves. These defects were sought 
to be remedied, in Belgium, in the ball of Timmerhans, and in a great degree successfully; but 
still the charge had to be augmented nearly eight grains. 

A further peculiarity of this system consisted in the progressive grooves, which were not, 
however, indispensable, since grooves of the shallow and rounded kind gave the same result, 
namely: a certain and easy filling of them. 

The system of Wilkinson was founded on principles similar to those of Minie, in effecting 
the filling of the grooves through the action of the gases ; not, however, as in the latter, by 
pressure from the interior outwards, but by pressure from behind on the conical part, the 
cylindrical part being provided with deep grooves, which permitted its constituent rings to move 
forwards before the inertia of the solid anterior part was overcome. Thus much is evident, 
from the experiments at Enfield and in Austria, that arms of this system surpass nearly every 
other in accuracy, range, and penetration. Ease of loading, security against crushing the 
powder, and preservation of the figure of the ball, are in this, as in Minie's system, prominent 
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principles. The Swiss system fulfills, in an equal degree, all the requirements of an excellent 
arm for service. The loading is here effected with as little difficulty as in the other systems, 
the hall heing shoved down to a given point only, so as to leave a space between the powder and 
the hall ; but the filling of the grooves is eff'ected differently. As in the system of Thouvenin, 
it is accomplished by the aid of the rammer ; in those of Minie and Wilkinson, by the operation 
of the gas on the ball ; so it is here brought about by the use of a greased patch, which 
surrounds the lower part of the hall. This system also differs from the others in having a 
remarkably small caliber. These peculiarities are by no means detrimental to the effectiveness 
of the weapon, since, in the qualities of accuracy, range, and penetration, it excels all systems 
yet reduced to practice, without a resort to excessive charges or high elevation. On the 
contrary, in the latter respect it has the advantage of the other systems, as will be seen from 
the table at page 217. 

There remains, finally, the breech-loading system, including the French wall piece, the 
Norwegian breech-loading, and the Prussian needle gun, all of which differ materially from 
each other in their mechanism ; the first two having the ordinary percussion cap, whilst the 
latter is fired by means of a needle, which enters the priming. This system differs from all the 
foregoing, in that the ball is first forced into the barrel by the gases. It is decidedly the easiest 
and most expeditious in loading, and equals that of Thouvenin in accuracy and range. The 
only disfiguration that the ball suffers, is the elongation which the cylindrical part undergoes 
by its forcible entry into the bore, which is of little consequence. 

In all the recent systems where they have not been ingrafted on old arms, there has been a 
diminution in the inclination of the grooves formerly deemed necessary, except in the Prussian 
needle gun, the Swiss stutzer, and Jager rifle, as also the Mecklenburg-Thouvenin rifle. 
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The following table, in wliich the twist of the grooves is given in degrees, will present 
the relative inclination of various arms more clearly, as the length and caliber of the bore must 



in each case be considered : 



Arms. 



Length of bar- 
rel without 
breech - pin 



English oval rifle 

Enfield-Pritchett rifle 

Swedish marine breech-loading arm 

"French tige rifle, 1846 

Belgian Minie musket 

Oldenburg tige musket 

Saxon rifle-musket 

'-•*'. i-English Minis musket 

Belgian tigc rifle 

Spanish Minie rifle 

Prussian wall-piece 

Norwegian breech-loading gun 

Swiss stutzi'r 

Swiss Jager rifle 

Hanoverian 7-grooved tige rifle 

Brunswick oval rifle 

Nassau tige and Minie musket 

Bersaglieri carbine 

Austrian chamber rifle 

Luxembourg tige rifle 

Prussian tige rifle 

Mecklenburg rifle musket 

Hanoverian 8-grooved tige rifle 

Old Bavarian tige stutzer 

Prussian needle gun 

Russian 2-grooved rifle for pointed ball.. 



Inches. 
29.369 
38.335 
35.644 
33.512 
41.432 
38.418 
39.637 
38.330 
33.227 
32.447 
39.941 
36.540 
31.491 
31.491 
39.435 
39.100 
38.505 
27.368 
25.112 
28.038 
26.908 
37.412 
27.947 
25.442 
36.081 
30.795 



Caliber. 



Inches. 
0.850 
0.577 
0.514 
0.704 
0.688 
0.675 
0.576 
0.700 
0.692 
0.597 
0.700 
0.651 
0.453 
0.453 
0.617 
0.625 
0.689 
0.665 
0.713 
0.566 
0.576 
0.597 
0.617 
0.566 
0.607 
0.689 



Grooves in — 



Parts of a 
circle. 



i^ 



A 



li 



M 



Degrees. 



o / 

89 42 

89 19 

89 15 

89 14 

89 13 

89 11 

89 10 

89 10 

89 10 

89 10 

89 

88 59 

88 56 

88 56 

88 56 

88 56 

88 47 

88 46 

88 43 

88 38 

88 33 

88 30 

88 30 

88 29 

88 6 

87 59 



46.9 
17.5 
10.9 
49.3 
17.7 

1.7 
49.8 
36.9 
27.3 
11.8 
46.3 
48 
54 
54 
30.4 

6 
22.8 
28.6 
19.4 

6.4 

7.5 
43 

25.4 
45.2 
17.5 
18.08 



The ratio of the weight of the powder to that of the ball has also been much diminished, 
with advantage to the range of the rifled arm. As, however, accuracy and range are not 
dependent on system alone, but, besides the groove and the charge, on the figure of the ball 
also, we will, in conclusion, examine this part of the subject somewhat more minutely. ^ For 
this purpose it will be necessary to ascertain the deviation caused by the resistance of the air on 
the various forms of balls. 

The shapes to be examined are, first, the cylinder, or the bullet, as it becomes disfigured 
by the old method of loading; second, the purely spherical ball, as it occurs in the system of 
Wild; third, the conical, which, since the introduction of pointed balls, has been often adopted; 
fourth, that formed by the intersection of two arcs of circles; and, fifth, the parabolic form, as 
used in Prussia in the needle gun, and in Saxony. _ 

Every ball, when fired, encounters a certain resistance from the air, which retards its 
velocity and influences its range. With equal velocities this resistance depends— 

First. On the greatest cross-section perpendicular to the axis of the ball. 

Second. On the flgure on the pointed part. 

Third. On the shape of the portion in rear of that cross-section. 
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In reference to the first point it must be assumed, in the comparison of any two balls, that 
the greatest cross-section, as also the caliber, is alike in the two. The consideration of the third 
point, it having formerly been discussed, may be omitted here, provided it does not materially 
interfere with the normal position of the ball, for the resistance of the air is assumed as being 
exerted in directions parallel to the longer axis of the ball. We may, then, address ourselves 
to the consideration of the second point. 

The passage of the ball through the air necessarily infers that every particle of air lying in 
the path of the ball is thrust out of place ; and this takes place at a certain angle with the 
surface of the ball. According to the law of impact of elastic bodies, the angle at which the 
particles of air leave the surface of the tapering part of the ball will be equal to the angle at 
which they impinge on it. These deflected particles of air will form themselves into conical 
fascicles, the axes of which will be the element of greatest deviation, the other divergent elements 
of each fascicle collecting around this one. 

Each impinging element of air is reflected in this way, and the more the axes of the several 
fascicles of elements diverge from each other, the more easily the deflected elements escape, and 
the less will be resistance of the air. The greatest divergence exists when the axes of the 
fascicles, or their greatest deviations, produced to the rear, meet at a single point. This condi- 
tion requires the paraboloid. 

Before entering further on the consideration of these deviations it may be remarked that it 
will conduce to a clearer conception, and will not affect the result, to consider the ball at rest, 
and the air moving in parallel lines against it. 

Let us now examine the different figures of balls for the purpose of ascertaining in what 
manner the deviation happens. 

The cylindrical ball, (Fig. 107.) The ball is disfigured by the ramming so that its upper 
surface is flat; the elements of air will here be received at an angle of 90°, and the reflection 
occurring according to the law of impact of elastic bodies, it will be at the same angle. No 
deviation can here occur but the elements are reflected back in the same direction in which they 
approached, producing a continually increasing compression of the air, which, on accoimt of its 
elasticity, yields, but presents to the ball such a resistance as it would encounter if moving in a 
denser medium. 

The round hall, (Fig. 108.) In this case the element impinging on the apex qf the ball 
will alone be reflected at the angle of 90° and return upon its path; the remaining currents will 
have different angles of incidence, and corresponding angles of reflection. Some of these devia- 
tions prolonged backwards will meet in a point on the axis ; these belong to elements at the same 
distance from the apex. The elements c and c^, for example, have the point of intersection of 
their deviations produced back c? c? skiv; g and g^ at x; h and A' at y, and so forth. These points 
of intersection it is seen do not all lie together, since the deviation lying nearest to the greatest 
diameter, as P, P, meet at z, outside of the ball ; whilst the deviations of the elements lying next 
to the apex meets at a distance of half the radius (| r) from the apex, as the deviations b^, b^, c^, 
c^, show, which all meet in v. Hence it is that all the elements incident in the vicinity of the 
apex are rather thrown back than deflected, and produce a compression of the air calculated 
to increase the resistance. This resistance is, however, the same in every position of the spher- 
ical ball. 

The law of reflection for the incident elements from the surface of the ball is the same for all 
balls of pointed form or curved sides. 

The conical ball, (Fig. 109.) Here, too, as in the round ball, all the reflected elements 
produced back meet on the axis, and all under the same angle. Hence they are all parallel to 
each other, and, indeed, the angle is the same as that of the conical point itself. Let A B C be 
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the cone, a B its axis, c? Jfe an incident element, d^ h its reflection, h z its prolongation backwards, 
we shall then have the following relation between the angles : "* i 

d'^ z a=: dJc z 

^dhB -\-Bhz «^ 

And asB Je z=z AJcd^=z d Je B 
Wehared^ za = 2dlcB=zAB G. 

The parallel deviations demonstrate that here there is no interference among the reflected 
elements. The conical shape will therefore separate the incident elements of the air more easily, 
but the reflected ones will accumulate and increase the pressure on the sides. ^^^ 

The baU formed by the intersection of two arcs of circles (Fig. 110) fulfills the condition of 
greatest dispersion of the air currents better than either of the other two, though not equally 
with the paraboloid, since a part of the reflected elements produced backwards fall on the inside 
and part on the outside of the ball. These last correspond to the deviated elements P, P, which 
meet in the point y ; while all the rest fall on the inside, but have various points of intersection, 
according to their position, unlike the round ball, where most of the elements incident near the 
apex met in a point | r distant. '^ 

The paraboloid (Fig. Ill) fulfills in the highest degree every requisite, as here all the 
deviated elements produced backward form focal lines, and unite at the focus x. This form also 
secures the greatest divergence of the deflected air currents, and consequently the least opposition 
from the resistance of the air. 

Let us now look at a ball which, having been discharged, from any circumstance assumes a 
position difierent from its normal position with reference to the trajectory. It will be seen that 
the round ball disfigured into a partial cylinder (Fig. 112) reflects the incident elements of air 
from its flattened top in lines parallel to its axis, whilst the elements falling on the parts 
remaining spherical follow the law of the sphere, and those incident on the inclined sides are 
reflected as in the cone ; and that a greater volume of %ir opposes the body than when the ball 
retains its normal position. ^ 

The position of the spherical ball which has not beei|^ injured in loading, .whatever that 
position may be, will not increase the resistance of the air, which will always oppose one half of 
the surface, and the reflection of the elements will occur as already ascertained. (Fig. 113.) 

The situation of the pointed ball is much worse, (Fig. 114,) since it receives a much greater 

number of impinging elements on its inclined side. These will still be reflected in parallel lines, 

but at an angle greater than that of the point, by the angle contained between the axis prolonged 

and the elenient incident at the point ; while on the opposite side the angle of reflection is less 

than the angle of the point of the ball by the same quantity.^ Under these circumstances a ball 

^f this kind will increase its deviation if it be not corrected by grooves on its cylindrical part. 

|p- The ball formed of two intersecting arcs, the point of which has been uninjured in loading, 

^Fig. 115,) is less affected by deviation from its normal position, though such deviation must 

always be injurious ; and this because the reflection of the elements follows ihe rules already laid 

down for a figure of this kind ijSnd from the greater dispersion of the reflected elements the ball 

encouhiers less resistance, which'"permits it the more readily to assume its normal position under 

the influlnce of its grooves. 

» . Still. more favorable is the situation of the ball with parabolic point, (Fig. 116,) since the 
divergence of the reflected elements is still greater, which arises from the circumstance that the 
elements deflected in the vicinity of the apex, produced to the rear, will still meet at the focus, 
even in the oblique position of the ball. Here also the return to the normal position is easier. 

4, The balls designated by figures 114, 115, and 116, havey by more or less ramming, received 
a rim toward the bottom of the pointed part, which cannot but be injurious to the range, since 
it encounters air currents which are thrown back, as in the case of the flattened ball. (Fig. 112.) 
29 M 
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Much more advantageous are those balls which undergo no alteration of their primitive 
shape in the loading, *as is the case with the expanding ball of Minie and the compression ball of 
Wilkinson. Theory and practice are not n o.iposition here. 

The novel expedient of filling the grooves of the ball, the design of which is, as we have 
stated, to keep the missile in its normal position in reference to the trajectory through the effect 
of atmospheric resistance, with a mixture of tallow and wax, was resorted to for the purpose of 
greasing the bore at each discharge, and preventing the accumulation and hardening of the dirt 
in it. The object was, however, not entirely attained in the arms of the Thouvenin system, 
which, after fift en to twenty rounds, became so foul as to be unreliable. Few services retained 
the practice, but effected the same end of greasing the barrel by the Belgian method of dipping 
the end of the cartridge which envelopes the cylindrical part of the ball into grease and inserting 
it with the ball. If the influence of the grooves of the ball be not overrated, they are undoubtedly 
of service in diminishing the deviation of the ball from its normal position, provided such devia- 
tion be not the effect of one-sided ramming, or of unequal guidance as the ball leaves the muzzle. 

As the charge must be considered in relation to the ball, its weight being in a great measure 
determined from that of the ball, and as its influence on the angles of elevation is essential, a 
few words in conclusion on this subject will not be out of place. 

A charge of considerable strength seems always to be advisable for a service arm, so that 
the ball may receive the force and velocity it requires to attain its object without a resort to 
undue elevations. These necessarily cause very curved trajectories for the greater distances, and 
are in all respects objectionable. With diminished elevations the path of the ball is less curved, 
and its effective range at the height of a man is greater, which range is proportionately increased 
for the height of cavalry. The influence of error in the estimate of distances, as also that of 
disturbed aim, is less sensible than with arms the trajectory of which is much curved. It must 
also be remembered that the soldier in time of excitement, disturbed and hurried, is not in a 
condition to pronounce accurately on d^tances, and omits for the same reason to take the proper 
elevation. In both cases an effective charge comes to his^ssistance. It is of course to be pre- 
sumed that the charge is not so heavy as by its recoil to render the firing fatiguing and uncertain. 

The force of the charge is under all circumstances to be regulated by the weight of the ball 
and the length of its cylindrical part. The latter may be disproportionately long, which 
developes increased friction, and this in turn requires increased expenditure offeree to effect the 
rotation. As to the first point, viz : the relation to the weight of the ball, it is to be one fourth, 
or at least one sixth of the latter — the proportion best calculated to produce the lowest eleva- 
tions. (The weights of balls and charges are compared in the following table of elevation, 
page 227.) 

The charge is also dependent on the kind of ball, all experiments having shown that the 
Minie kind requires an increased charge, which is explained on the supposition that a part^ 
the gas escapes before the grooves can be filled. 

In the annexed table of elevations of various arms whose angles it was possible to estimate 
correctly, it appears that those arms which, like the Swiss an^Baxon, have the smallest eleva- 
tions, have, aside from any consideration of form, the heaviest charges in proportion to the 
weight of the ball, while those of greater elevation, like the French and Belgian, present the 
opposite relation. The Belgian Minie musket shows, besides, the infiuence of the form of the 
ball (Fig. 95 a) on the height of the angles of sight. At 200, 400, and 500 paces they were 
higher than those of the Belgian tige rifle ; at 600 equal, and at greater distances considerably 
less : 
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ELEVATIONS. 





Swisa. 


Saxon 
tige rifle.. 


Prussian 
tlge rifle. 


Oldenburg 
' tlge mus- 
■ket. 


Belgian. 


Hesse 
Minis 
musket. 




Distance in paces. 


Jager rifle. 


Stutzer, 


Tlge rifle. 


Mlni6 
musket. 


French tlge rifle. 


100 


«» / // 


/ // 


o / // 


/ // 


" ( /; 


' 1 II 


« / ; 


o / // 


1.50 meters = 204.8 steps, 35 36 


200 


13 30 
22 31 
33 1 
046 32 

57 2 

1 13 32 
1 30 3 


14 12 
22 43 
31 15 

45 27 
114 

1 16 41 
1 33 40 

1 52 10 

2 7 32 


26 36 


29 28 

50 42 

1 11 56 

1 43 30 

2 27 19 

3 7 34 


31 31 

43 37 

1 15 15 

1 40 39 

2 4 1 

• • •. 


44 42 


39 22 


25 56 

52 31 

1 19 16 

1 45 41 

2 12 15 

2 38 48 

3 11 58 
^3 45 4 
"" 4 24 47 

«5S 


300 




400 


50 36 


1 141 
1 24 58 

1 50 33 

2 20 47 

2 48 40 

3 21 10 

4 5 14 


1 12 10 
1 30 23 

1 50 27 

2 17 44 

2 43 12 

3 5 
3 31 27 


400 (t — 546 2 " 1 37 16 


500 


ROQ " fiSa 8 '^ 3 8 32 


600 


1 34 37 




700 


700 " . — 955.9 " 3 24 43 


800 




SOO « — 1,092.4 " 4 10 21 


900 




.....iO 




goo « — 1,229.04 " 5 2 46 


1,000 


2 7 32 




if 




1,000 " —1,365.06 " 6 2 24 










i 


Weight of charge 

Weight of ball 


Grains. 
61.72 
253.05 


Grains. 
61.72 
253.05 


Grains. 
78.69 
358.74 


Grains. 
56.31 
365.52 


Grains. 
56.31 
421.75 


Grains. 
61.72 
740.64 


Grains. 

84.85 

709.18 


^ 


Grains. 
69.42 




755.21 
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Experiments in Switzerland. 

The commission intrusted witli the improvement of the Swiss stutzer, under the direction 
of Colonel Fr. Miiller, hegan experiments for this purpose in 1847 with various rifles. The 
scope of these experiments emhraced not only the caliber and weight of the arm, but extended 
also to the comparative value of round and elongated balls. The rifles put on trial were, first, 
the Sardinian Bersaglieri rifle ; second, the French carabine a tige of 1846 ; third, the French 
wall piece ; fourth, the French Jager ; fifth, the stutzer of Wild ; sixth, a Prussian rifle ; seventh, 
a Bernese pattern stutzer; eighth, one from Uri; ninth, one from Glarus; tenth, a rifle with a 
tige, from Lepage, of Paris ; eleventh, a Bernese stutzer, old pattern, with tige. 

The results obtained clearly gave the greatest advantage to the pointed over the spherical 
ball in the qualities of accuracy and penetration, especially at great di^ances, the ratio being 
two to one with but half the charge. 

. In consequence of these very' favorable results the commission decided on diminishing the 
weight of the stutzer. For further experiments, therefore, two new stutzers were fabricated 
after dimensions given by them ; one with a tige breech-pin without a chamber, the other without 
tige and with a chamber. The cartridge was to be substituted for the powder-horn, and the 
loading with patching preserved, as it also appeared probable , that the tige did not effect the 
filling of the grooves fully and with certainty. 

For further investigation on these points, the commission again assembled in 1848, and 
tried the following rifles: 

1. Both the stutzers, fabricated in 1847, according to the views of the commission, with a 
caliber corresponding to a round ball weighing twenty-four to the pound, Swiss, (322 grains.) 

2. An American rifle, with balls fifty-seven to the pound, (135 grains.) 

3. An Austrian chamber rifle, with balls fifteen to the pound, (488 grains.) 

4. A stutzer from Appenzell, a modification of the American system, with balls sixty to the 
pound, (129 grains.) , 

5. A similar one from Aargau, with balls forty-eight to the pound, (161 grains.) 

6. A stutzer from Yaud, the ball conical, and thirty-one to the pound, (249 grains.) 

7. The Wild Jager rifie of Wiirtemburg. 

8. As the commission had convinced itself, in the progress of the experiments, of the infe- 
rior value of the American rifle — a stutzer barrel fabricated, for the purpose, with a caliber 
smaller than the two first-named models, the ball for which had two belts and weighed thirty, 
one to the pound, (274 grains.) 

In these experiments, too, the great accuracy of the pointed ball was manifest, even in the 
smaller calibers, especially the American rifle. 
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The commission,, at the same time made the important observation that the elongated ball 
loses much less of its initial velocity than the spherical ball, whence its trajectory is much flatter, 
and its dangerous field much greater. These conclusions are diametrically opposed to those 
derived from experiments in Sweden in the same year, where it was said that the pointed ball 
requires a greater elevation for the same distance than the round ball, making the trajectory 
more curved, and the dangerous field less. 

The commission were averse to the introduction of the tige in connection with the prescribed 
method of loading with a patch ; since, in t^is.case, th^e is less need of spreading the ball into 
the grooves, as it is already sufficiently confined to its j)lace by the patch. As to the other 
advantage of the tige — the preventing of the ball fromfeng driven down on the powder — that 
was at least as efiectually secured by the shoulder on the rammer as practiced in Wild's system. 
The latter method was, therefore, recommended by the commission. 

At 400 paces, 328 yards, all the arms tried, with the exception of the Austrian chambered 
rifle, which was somewhat behind, gave eighty per cent", hitsat a target eight feet square. At 
600 paces, 492 yards, the hits were seventy per, cent., except with the "Wild rifle, which gave 
only twenty-six per cent. At TOO and 800 paces, 5T4 and 656 yards, only the stutzeff, 
numbers one and eight, and the American, gave good results, which, at 900 paces, 738 yards, 
declined to fifty per cent. Except the rifle of Wild and the Austrian chambered rifle all fired 
pointed balls. 

At 200 paces^ 163^ yards, the penetration was tried on sheet-iron plates, in which the 
stutzers, numbers one and eight, proved themselves the best, the execution of the American 
being small. At 400 and 500 paces, 330 and 410 yards, the fire of the pointed balls on fir plank 
was still efiective, the stutzers just named penetrating through three inch., boards, and the 
American through two. The round balls had no effect. The bullets of an infantry musket had 
no greater force at 200 paces than the pointed ball, with one half the charge, had at 500 paces. 

In consequence of these favorable results the commission decided on.the adoption of stutzers, 
number one and eight, with balls of twenty-eight to the pound, (275 grains ;) and for further 
trial and actual service the same models were distributed to^^he ^sieyeral cantons. 

The many opinions expressed pro and con on the subject caused the commission to be reas, 
sembled in 1849, as well for further proof of their own models as for the trial of new ones sent 
in by some of the cantons. 

These arms were : 

1. The approved federal stutzer, number eight of 1848, with balls twenty-eight to the pound, 
part with two grooves, part with one groove. 

2. A pattern from Zurich, with balls thirty-nine to i]M pound, (188 grains,) with one 
groove. 

3. A pattern from Thurgau, with balls thirty-two to the pound, (174 grains,) with a drift 

"S 

to load with. -' ,* 

4. Two stutzers, from Lucerne, one of which differed from the federal model, chiefly in 
having a smaller inclination to the grooves, which diminished twist turned out to be injurious in 
the sequel, and the other had a caliber between that of the federal stutzer and that of the one 
from Zurich ; one turn of the grooves occurred in three and a half feet, and there were three 
balls of different length of cylinder, each with three ''cannelures." 

5. A stutzer from Zug, with balls thirty-seven to the pound, 208 grains, with three "can- 
nelures." 

6. Three stutzers of Colonel Bruderer, two with calibers larger than the one before sub- 
mitted by him — the number four of 1848 — the third of the caliber of the aforesaid American 
rifle, with a turn in three feet and two inches. 

7. A stutzer of Major Nobiet,' with one turn in six feet, which did not approve itself in this 
respect, the ball having too small a rotation. 
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The commission having been prevented by the weather from continuing its experiments, 
reassembled in March, 1850. Meantime Colonel Wurstemberg, president of the commission, 
had occupied himself in perfecting improved balls for stutzers two and three, which had a com- 
mon caliber of 0.407 inch. These balls proved themselves in succeeding experiments highly- 
successful. The charge for them was sixty-two grains, and they weighed thirty to the pound. 
Finally a new barrel was arranged for the Luzerne stutzer, number four, with a caliber of 0.413 
inch, and a twist of three feet, which, with the Wurstemberg ball, weighing 213 grains, and 
the charge of 62 grains, gave such remarkable results, that the commission were unanimously in 
favor of adopting this new stutzer with the ball in question. It was accordingly designated by 
the War Department as the model for the new arms with which the federal riflemen were to be 
supplied.* 

■ As to accuracy, this model, in 1850, gave the following results. Out of 100 rounds, the 
number of hits were : 

At 200 paces, 164 yards, target nearly 8 feet square, 100. 

At 200 paces, 164 yards, target nearly 4 feet square, 100. 

At 200 paces, 164 yards, target nearly 2 feet square, 100. 

At 400 paces, 328 yards, the number of hits was the same. 

At 600 paces, 492 yards, target nearly 4 by 6 feet, 97 ; strong wind. 

At 600 paces, 492 yards, target nearly 8 feet high, 100 ; strong wind. 

At 800 paces, 656 yards, target nearly 8 feet square, 100. 

At 800 paces, 656 yards, target nearly 4 by 6 feet, 78 ; and without wind, 90. 

At 1,000 paces, 820 yards, target nearly 10 by 13 feet, 100. 

At 1,000 paces, 820 yards, target nearly 8 feet square, 96. 

At 1,000 paces, 820 yards, target nearly 4 by 6 feet, 66. 

With a wind, these latter figures were 92, 86, 58. 

The rest of the stutzers tried with the new pointed ball approached more or less nearly to 
these results ; but not so the stutzer and a very light ball. Here, again, it was eminently 
manifest in practice, that the heavy ball, with equal caliber and charge, is more effective than 
the light one. 

Still more striking is the difference between the cylindro-conical and the spherical ball. 
The regulation stutzer of Bern, for example, with its round ball of 324 grains, firing 100 rounds, 
made the following hits : 

At 200 paces, 164 yards, at a target nearly 8 feet square, 100. 

At 200 paces, 164 yards, at a target nearly 4 feet square, 100. 

At 200 paces, 164 yards, at #target nearly 2 feet square, 85. 

At 400 paces, 328 yards, at a target nearly 8 feet square, 87. 

At 400 paces, 328 yards, at a target nearly 4 feet square, 60. 

At 400 paces, 328 yards, at a target nearly 2 feet square, 20. ^ 

At 600 paces, 492 yards, at a target nearly 8 feet square, 40. 

At 600 paces, 492 yards, at a target nearly 4 by 6 feet, 30. 

At still greater distances the results were entirely without value, while the same stutzer, 
with the cylindro-conical ball, at 600 paces, gave 83 to 100 hits. 

A comparison of these results shows that the superiority of the pointed over the round ball 
was more than double, and it became still more taarked with a high wind. 

The commission, in their report, say, in reference to the range: " The effective range of the 

* At the instance of Colonel Wurstemberg the patches used with the stutzer will doubtless soon be abandoned, for various 
reasons, and will be replaced by a mixture of tallow and wax; at the same time a slight alteration in the fore part of the 
stutzer ball is also in contemplation. These alterations allowed 380 rounds to be fired from a stutzer, at a temperature of thirty- 
degrees Reaumer, in the space of two days, with the ordinary (not always unobjectionable) powder, without once wiping or 
washing the barrel, and rendering the loading tif Ihe last shot as easy as that of the first. 
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round ball does not exceed 600 paces, whilst that of the pointed hall extenders far as the eye of 
"the marksman can distinguish his object; beyond which the proper use of small arms ceases." 

This stutzer model confirmed the important observation previously made as to the flatter 
trajectory of the pointed ball. The greatest height of the trajectory for a range of 600 paces, 
(492 yards,) with the new model, was 8| feet; whilst that of the round ball, at the same 
distance, was 17| to 18| feet; according to which the height of the trajectory of the one is more ■ 
than doublet that of the other. (Fig. 117.) 

These experiments further showed, quite as clearly, that when the ball is driven into the 
grooves without a patch, as in the Austrian |Chambered and Sardinian sharp-shooting rifles, it 
causes diminution of symmetry and accuracy.' The elevations required for the different distances 
with the stutzers were : 

For 400 paces, (328 yards,) 35'; 600 paces, (492. yards,) 1° 3'; 800 paces, (656 yards,) 
1° 38'; 1,000 paces, (820 yards,) 2° 9'., 

The penetration of these arms was as follows : 

At 800 paces, the ball traversed five inch fir boards ; at 1,000 paces, three of the same, and 
stuck in the fourth ; while at £00, paces the American rifle penetrated only three boards, and the 
Wild rifle only one board. .#;■; • 

The French tige rifle of 1846, according to practice at St. Omer, traversed five poplar 
boards 0.862 inch-thick, at 800 paces, (656 yards,) the total thickness of which was 4.25 inches;' 
while, as we have seen above, the ball" of the federal stutzer of the model of 1850, at the same 
distance and with nearly the same charge — the charge of the French being 4J grammes, and 
that of the latter 4 grammes — penetrated 5.908 inches. 

It is true that poplar is more spongy than fir, but the greater thickness penetrated fully 
counterbalances this difference. If, now, we contrast the weight of the French ball with that of 
the stutzer^ — the first^ (Y33 grains,) being nearly three times that of the latter, (256 grains) — the 
greater force of impact of the latter becomes apparent. 

According to the experiments lately made in Prussia and Denmark, which established that 
a ball which penetrates an inch board will disable a man, while to pass through him it must 
penetrate four of the same kind, we may regard the penetration of the stutzer for the distances 
before given as entirely satisfactory. '^ 

At the experiments which are here detailed, over 120 shots could be fired in succession 
without inconvenience from the dirt, which must be ascribed to the patch and the somewhat 
shallow and rounded grooves. 

The lock of the new stutzer has but one notch in the tumbler, the general opinion being 
that no middle notch is necessary with the percussion lock, since the hammer, when let down, ^ 
covers the cone, and consequently, the vent, which was not thej'case with the fiint lock, where 
the cock when let down, threw back the battery and uncovered the pan. 
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Initial velocity of the ball. 

With the Belgian musket— Weight of ball, 41G.61 grains; weight of charge, 146.58 grains musket powder = 488.75 yards. 
With the French m«sfce(— Weight of ball, 416.61 grains; weight of charge, 148.97 grains musket powder = 491.75 yards. 
With the Belgian tige ri/?e— Weight of ball , 740 . 60 grains ; weight of charge, 61 . 72 grains fine powder = 337 .26 yards. 
With the French tige j-j^e— Weight of ball, 732 .89 grains; weight of charge, 69 .43 grains fine powder = 341 . 12 yards. 
With the Belgian Minie musket— Weight of ball, 540.05 grains; weight of charge, 77.15 grains fine powder = 313.24 yards. 

The recoil, expressed in terms of the initial velocity, that a ball would have which was animated with the qijantity of motion 
the recoil imparts to the gun is, for the Belgian musket, 832 yards; for the tige gun, 406i yards; for the Minie gun, 376§ yards. 

According to recent experiments in Switzerland, made by Colonel^ Wurstenburg, with the assistance of a dynamometer, the 
mean recoil often shots with the following arm is: 

The Minis gun, with ball a culot 46.31 pounds. 

The French percussion musket 46.31 pounds. 

The French carbine, for the chasseurs Spied 45.10 pounds. 

The Enfield-Pritchett rifle 39.49 pounds. 

The federal Jager rifle .-. 35.09 pounds. 

The federal regulation stutzer, (according to the weight of the ball) < oa ic 



TABLE I. 

Experiments made at the J^ational Armory in Belgium to compare the fusil de munition, the carabine a tige, and the fusil Minie. 





Arms. 


1 

£ 
I 

O 

! 


Space exposed to danger. 


CHANCES OF HITTING— 


Mean penetration. 


=•1 


1 
S 

n 


s 

1 

TS 
S 

1 
n 


i 


Target 13 ft. by— 


Cavalry front — 


Infantry front — 


Man's 
size — 




i 


1 

s 


a 




19i ft. 


39 ft. 


19Jft. 


39 ft. 


19^ ft. 


39 ft. 


5' 9" by 
23i". 


e 


100 


FusH de munition... 
Fusil (ray6) Mini§.. 

Carabine k tige 

Fusil de munition... 
Fusil rayg, 1st fire... 
FusUray6, 2d fire... 

Carabine k tige 

Fusil de munition... 


39 22 

44 22 

39 22 

39 23 

39 22 

44 22 

57 35 

57 35 

44 22 

. 1 12 10 

1 12 10 

1 1 41 

1 30 23 

1 24 58 

1 50 27 

1 50 33 

2 17 44 
2 14 5 
2 20 47 
2 43 13 
2 39 44 

2 48 40 

3 5 
3 21 10 

3 31 27 

4 5 14 


Paces. 
100 
100 
100 
100 

I 200 
200 


Paces. 


Paces. 


0.808 
0.980 
0.982 
0.560 
0.780 
920 
0.904 
0.626 
0.810 
0.930 
0.222 
0.788 
0.756 
0.784 
0.684 
0..530 
0.478 
0.304 
0.258 
0.336 
0.532 
0.300 
0.458 
306 
0.2^ 
0.200 
0.J24 


..... 


652 
0.682 
0.554 
0.510 
0.520 
0.672 
0.568 
0.630 
0.440 
0.410 
0.424 
0.254 


0.602 
0.966 
0.976 
0.358 
0.678 
0.754 
0.782 
0.464 
0.652 
0.796 
0.140 
0.614 
0.584 
0.562 
0.502 
0.450 
0.310 
0.192 
0.186 
0.216 
0.340 
0.212 
0.350 
0.240 
0.146 
0.158 
0.082 


........ 

0.516 
0.462 
0.376 
0.358 
0.350 
0.416 
0.398 
0.482 
0.334 
0.252 
0.326 
0.180 


0.500 
0.840 
0.768 
0.268 
0.602 
0.612 
0.678 
0.414 
0.524 
0.700 
0.122 
0.510 
0.494 
0.436 
0.378 
0.372 
0.250 
0.132 
0.142 
0.194 
0.268 
0.162 
0.306 
0.204 
120 
0.132 
0.070 


0.404 

o.3aj 

0.288 
0.284 
0.304 
0.316 
0.322 
0.398 
0.278 
0.200 
0.270 
0.144 


0.1641 
0.640 I 
O.512J 
0.1041 
286 
0.176 1 

0.056 1 

0.208 ■ 

0.254J 

0.018] 

0.160 . 

0.136] 

0.080 1 

0.076 > 

0.064 

0.024 

0.024 

0.012 

0.012 

0.0241 

0.016 I 

O.O34J 

0.018 

0.010 

0.012 

0.002 


Inches 
8.02 

7.15 

6.13 

5.26 
5.19 


Inches 
6.33 

6.21 

5.51 

5.19 
4.60 


Inches 








6.33 
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4.79 
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75 
60 
51 
25 
27 
25 

i 32 

20 
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25 
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25 
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20 
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20 


180 
150 
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54 

50 

64 j 
40 

40 j 
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3.11 
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Carabine a, tige 
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Carabine a, tige 

Fusil ray6 






Carabine k tige 

Fusil raye, 1st fire... 
Fusil raye, 2d fire... 

Carabine k tige 

Fusil ray6, 1st fire... 
Fusil raye, 2d fire... 
Carabine k tige 
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i 


Wf- 




Carabine a tige 



























Plate s. 1. 



TTig. 1"/. 



Delvigiie. 



Tig. 1*' 



Pig. S""/ DelvigiK — Pontchara. ll'jn-. 5*: 



yw\' 



N//\AA/V 



T?iff. 6':^:' 




5H^ 
^ 




r\^A\'^ '\\\ \\\'\^_ 



'A^A,^/\^AAA^,^Ar 





Fig. 7'*/ 



Di'lvisnc 



Fig. 6^; 



English 
Fig. 12 



Fig. 9 



Fiff. 8 



/"^N 


""] 


^~ 










!■" " '' '!■ ! 


.32 




. ( ' 2 i 


- .674 _ 






..GV4 . .; 




Brunswick — Buruor. 
Fig. 7*' Fig. 79: 






Fi-. 17^^/. 



Pnissiai 



Fig. 13 Hanover. 

Fig. 14 

1 





Fig. 15 

'3 



Fig. 17*. 



m 




Sen. Ex. Doe. No. CO, .Sfi Cong. 1st Sess. 



Kngfa>*eU and Printed by Jewptt & Hemming, Biillalo, X V. 



Plate 8. 2. 



"Fig. 18 



PiTL5siaa 





ITig. IW. 




c 



Fig-. 21 



Tig. 19*/ 




Fig. 20"/ 



Fig. 20*/ 



Fig. 19^/ 





Fig. 22 



■\_r 




Fig. 19 



(£/ 





^fZ 



-j_l'/ 



Sen. Ex. Doc. No. CO, 36 Cong. 1st Sess. 



EiiKiavi'danil I'riuti-.l l.y Jewelt & llfmiiiing, Uiilliiln, N. V, 



Plate s. 3. 




Seu. Ex. Doo. iso. 60, 30 Coag. 1st Wess 



Enjnived anil I'l-intpJ liy Jpwett & HiMumint', Bullalo, N. Y. 



NORWEGIAN BREECII-LOADIXG RIFLE. 



Plate s. 4. 



Fiff. .'50'J^ 



i^orwegian. Breeci - loading Rifle 




Tig. 30?: 



fig. 28*. 



Tiff. 28' 





\.n- 






Tig. 27 


1 1 '. 


A' 




'^'.'.64.".'.'.'^: 



ii^ig. 30*'. 




Eig. 30 < 




u 



Sen. Ex. Doc. No. <3U, 3t> Com/. 1st Soss. 



LiiijravL'd nnd JJ-'iiulfU by Jewett A: Metuniing, Butlalo, N. Y 



ADAMS AND DEAN REVOLVER. 



Plate s. T). 



Adams and Dean HeTolvKc 



Pig. 33 ^' 




Sen. Iv\. Uoc. No. 00, ;!0 V.ifAg. 1st Sftss. 



Kiignived auil I'riuted by Jewett A: HtMiiiuiiig. Butiiilo, X, Y, 



Plate R. () 



Eig. 34 I'ig- 35 




KiiKriivwl iin.l rHiili'.l li.v .li-w.'tl \- llcniiiiing, Unllalo, N. Y. 



8eii. Ex. Doc. No. CO, 36 Cong. 1st Sess. 



Plate a 7. 



Pig. 4G 



'Eig. 49 




Heu. Ex. Uoc. No. liO, ;iti Coug. 1st, Sess. 



Kugmveit ami I'riuted bv .Ipwptt & lieinniiU);, Btitrjilu, N Y. 



Plate s. S. 



Tig. 58'^ 



Saxoiir. 



Eiff. 58';r 



Tig. 60 




Tiff. 03'=!.' 



JMccldenburs; 





Tiff. G3^'. 



Tig. 67":' HanoTcr 





Tiff. 07*: 



Sen. Ex. Doc. No. CO, 30 fom;-. 1 -st Woss. 



Eni;rayeil ami I'liuti'ii l.y ,li'W.-lt vV Hi'imiiiiis;, OiilKilo, N- Y. 



'Fig. 68°;'. 



Hanoyer 



Tig. 


09^ 




V 


/ 

1 


\ 


(S?*~ 


ii^is 




Fig. 69'^,'. 




.61. 



Pig. 70 



6' 




Fig. 72'^. 



Piff. 72"^''. INTassau 



Fig. 7 2^ 



^\\\\\\\\V\ 



^y^/y^^/\A 









Fig. 71^'. 




i/ 



Fig. 7.3°/ 



O 



Fig. 7]' 




, 

iiiii|iii 

y^ I, 

< Ji;J, 

I ' I|iir 

m 



hiili 



, nil' 

ill. ii 

■'iiii«p 



\ liiiJ lijjilf 

,,, , 'fi4*' 
'iiiiiiiiiii'ii i"' 



iliiiliip^ 



/ 



iiiiiiiii|i 
ii I 




Plate B. 9. 




--,67 J 



Sen. E.\. Doc. No. 60, 36 Cong. 1st Sess. 



Knifnivi-.l .TTlil I'riiiti'd hy .leuett \- Hi-iiijuiui;. Bullalu, N. V, 



Plate s. 10. 




Seu. Ex. Doc. No. 60, 36 Goiig. 1st Sess 



KiitjraM-.l uiiil I'lhiti-a by .li-wi-tt .V; lji.ii]iiiiii(r, Bullulo, N. Y. 



Plate all. 



Tig. 81«. 



Fig. 81*-^ 



Eig. 8 A "J^iff- ST) 
Punlv 



r a, Lovell. Liinrastor. 

Eig. 8r.^/ l?iff- »6''- 



"Fig. 80^. 






.-.36- 
506^ 



.ao . 



Pig. 83 Eiiijlish. 




Eig. 82°/; Nassau. 




..esi 





Wilkinson 



Eig.87'^r Eig. 87^: Ficr. 88<y. 



EZ5 




Fig. 88".' 



.53'r..-i 

KiiticM liifii'. 




Eig. 

Eiifii'ld. 




Eig. 88'^; 




rc: 



Fig. 84°: 

Pui'dv. ! 



.fi63 1 






Eig. 88* 



/J' 




Spanish. 

Eig. 90°: 



Eig. 91 



Eig. 92°. Spanish. 

Fi?. 92*:' 



Eig. 93 



Belgian. 
^S- ^^"- Ei.. 94^ 



Eig. 95°/ 




Eig. 95*/ 



Eiff. 96 




Belgian. 



Sen. Ex. Doc. No. CO, 36 Cong. 1st Sess. 



EugraveJ and Printed by Jowett iV HeiumiDg, Buffalo, N, Y. 



Plate s. U. 



Tig. 98 






a Eig;. 99 



6D 




Eig. 100 



a/ 



Swiss Jlitlc 



Fig. 100^ 



Eig. 104 Eig. 105 





Eiff. lOl*;^. 



Fi^. 101" 



Eisr. 101^'. 




I 



.£U3_J 



.lU'J . 





Wur^iS 






nibiSJ 



: Fig. ir 




^ 1 Fi<^. 102"; Fig. 102^ Fig. 103 Swis 



lyO=83yds. a00=164jds. S00=24G 



■100=325 OUO'vllO 600-492 

Tlio Vertical Scale is t;'._. limi's llir I [orizdiilal. 



L-.S9a.-i 



7 00 =57 i 



300=057 




if— ^ 



900=739 




Fi^. 106 




...632. ---J 




Height of a maji on ]ioi"seback. 



1000 paccs=821 yds. 



,SuU. Ex. Doc. No. tiU, otj CuiJij'. lit Suis. 



Kiiji'uvvU uuU I'^iAittd I)/ Jvwett Jl; llttiuiuiii;^, Bullulu, C>'. V. 



Plate s. 13. 



'Eig. 107 

ihgfedcba h'c'd'e'f'g'K 



Eig. 108 

ilhg fedc b^ji'e'd'e'fglll'i' 




Sen. Ex. Doc. No. 60, 36 Cong. 1st Sess. 



Eugraved and Printed by Jewett & Hemming, Buffalo, N. Y. 



r-<> 




Tg 



w 



M 



^»i 



t, 



tW- 



'J* 



\ 



^.^ 






^9t'^- 






"%~-^ 



•^Vi^ 



V A€> 



^^^ 



^^I 



'^S^Z 



■'Mf? 




•?^lw:^° • c. 



QHS> 



^^ 



'=;P. 



liR%: 




%■; ^1 ''O 



SS 



7%wi 



^' 



^. 



ii 



f*^ 




I 




1^ 




